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New Hoisting Engine. 


We illustrate herewith a new hoisting en- 
vine, the invention of Irving G. Hooper, and 


built by Alexander Traud, Newark, N. J. | 
It is a friction clutch machine, in its general | 


features being strong and durable, which is 
necessary to fit it for the rough usage to 
which such machines are subjected. It has, 
however, peculiarities of detail which will 
be briefly described, and which it is claimed 
make it extremely simple and adapt it toa 
wide range of work. 

The bed of the machine, and all the jour- 
nal boxes, are cast in one piece, no bolts or 
other fastening devices being required to 
hold these parts together. This avoids the 
liability to shake loose, from the constant 


jar machinery of this kind is subjected to. | 


This construction also insures the parts 
always remaining in line, whichis an im- 
portant item. 

The machine may be changed from a 
double to single gear in a few minutes’ 


time, and by unskilled labor. By loosening | 


the cap screws the caps may be thrown 


back on the hinge, shown in the engraving; | 
this furnishes a bracket bearing to receive | 
the gear shaft, when the machine may be | 


run with single gear. This provides 
for one machine doing the work of 
two as ordinarily constructed. 

The friction, as will be seen by refer- 
ence to the cut, isof novel construction. 
Two circular rings are forced outward 
by means of four toggles, which are 
direct in their action, being hinged in 
turn to the circular rings and to sliding 
blocks, giving powerful motion. 

A sheet of vulcanized fiber is inter- 
posed between the friction surfaces, 
which can be readily renewed ; this re- 
quires no fastening, being simply laid 
in place. 

——— 
Diffusion Battery for the Extraction 
of Sugar from Sugar Cane. 


The Colwell Iron Works at the foot 
of Twenty-seventh street, New York, 
have just completed a diffusion bat- 
tery for the extraction of saccharine 
matter from sugar cane. This machine 
is the result of recent investigations on 
methods and machinery for the ex- 
traction of sugar from cane and the 
processes for the purification of the ex- 
tracted juices. These investigations 
have been conducted under the direc- 
tion of the United States Govern- 
ment, for which also this machine has 
been built. It is believed that by the 
process of diffusion far better results 
can be obtained than by the old 





A JOURNAL FOR MACHINISTS, ENGINEERS, FOUNDERS, BOILER MAKERS, 


NEW YORK, JULY 23, 1887. 


For Sale Everywhere by Newsdealers. 


|} 


= tees 5 EES 


=~, 

3 - 
{ 

— 


\ 


. 
: 
SS le = 


q 
a) 


5: 





system of crushing the cane by rolls. 
The principle upon which the process 
of diffusion is based is simply to force 
u certain amount of water ata given 
temperature through the sugar cane 
chips confined in a number of cells, 
and thus extract the juice of the cane. 
Consequently the diffusion battery 
which has just been finished consists 
of twelvecells or cylinders, each hav- 
ing a capacity of 65 cubic feet; twelve 
heaters, and an exceedingly nice and 
compact arrangement of water, steam 


and air pipes, with necessary valves, 


cocks, ete. 
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The cells or cylinders are charged with 
sugar cane chips; through these cells and 
also through the heaters a certain amount 
of water is forced which will carry the juice 


of the cane with it, becoming richer and 


richer in its passage through the sugar cane, 
and as soon as this liquid has acquired the 
desired density orrichness it is drawn off. 


Before the liquid acquires the right density 
it may have to be forced through all the 
cells or it may not; and therefore the ar- 


rangement of the pipes is such that this 
liquid can be forced in any one and any 
number of cells at a time. 

The representative of the AMERICAN Ma- 
CHINIST noticed two distinguishing fea- 


tures, which have been well designed in 


this battery, namely: First, the easy means 
provided for discharging from the cells the 
residue or exhausted chips; and, secondly, 


the ready means for charging the cells. 


For the purpose of discharging the ex- 


hausted chip, the cells are supported by 


cast-iron columns, and placed high enough 
from the ground to permit a dump cart to 
be driven under the cells, to receive the ex- 
hausted chips. The carts can then remove 
at once the chips to the field or yard, where 
they can be placed in heaps, and allowed to 


bottoms, the latter consisting 


in an upright steam engine. 


chips to fall into the carts. 


manner : 


A groove is cast around the 


as those used in this machine, 


partially decay before being used for 
manure. The cells are cylindrical in 
form; the bodies are made of thin 
boiler iron, with cast-iron tops and 
of 6 
frame and gate. These cells 
placed in an upright position; that is 
to say, they are placed in a similar 
position to that of a steam cylinder 


are 


The 


gate in the bottom of each cylinder 
is hinged so that it can be swung 
open, thus allowing the exhausted 


The 


opening thus formed is equal in area 
to that of the horizontal cross section 
of the cell, which is also an important 
and necessary feature. The gates are 
counter-balanced, enabling the oper- 
ator to quickly open these gates with 
ease. With gates as large in diameter 


and 


which have to be opened at compar- 
atively short intervals, difficulty has 
been experienced in securing a tight 
joint; but with the device adopted in 
this battery for obtaining a tight joint 
between the gate and bottom frame of 
cell, all difficulty has been removed. 
This device is called the ‘ hydraulic 
closure,” and is made in the following 


open- 
ing of the frame; this groove is of a 
circular form. The metal on the 


face 












of the frame is then planed away so 
as to expose the interior of the groove, 
leaving in the face of the frame an 
opening whose width is equal to one- 
half of the interior diameter of the 
groove; in this is forced an endless 
thick rubber tube which nicely fills the 
groove, and slightly protrudes beyond 
the opening in the face of the frame. 
To this rubber tube is attached a 
short and straight rubber branch, 
and this is connected to the water sup- 
ply pipe. The rubber tube is then 
filled with water at a pressure some- 
what greater than that which pro- 
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duces the circulation of the liquid in the 
cells. When the gate is closed the project- 
ing portion of the rubber tube is pressed 
against the flat surface of the rim of the 
gate, and thus producing quickly a per- 
fectly tight joint. On account of the great 
elasticity of the tube it happens that even 
with fragments of chips left on the surface 
of contact the joint is formed over them 
with the same perfection as on the smooth 
iron. The water pressure, after it has been 
applied, remains constantly on the tubes, 
whether the gates are open or shut. 

Just before the gates are to be opened the 
last charge of liquid is forced out of the 
cells by means of compressed air. By this 
method both loss of sugar and waste of 
water is prevented. 

For the purpose of charging the cells the 
machine is admirably arranged. All the 
cells are placed in the circumference of a 
circle. In the center of this circle and 
above the cells a pivoted gutter is erected ; 
this gutter has an inclination of about 45 de- 
grees,and is arranged so that it can be quick- 
ly swung to any cell and charge it with cut 
sugar cane chips. For the purpose of con- 
veying the cut chips up to the pivoted 
gutter an elevator is provided, which simply 
consists of a trough placed at an angle of 40 
degrees ; in this trough are made to move 
the scrapers or prongs fastened to an end- 
less belt. These scrapers take the cut chips 
as they fall out of cane cutter and convey 
them to the pivoted gutter, into which they 
are allowed to fall. 

In the cane cutter the knives are fastened 
to a horizontal revolving disk. These 
knives have a peculiar form, their surfaces 
being grooved so that in cutting the chips 
the latter will also be grooved. By this 
means, it is claimed, the packing of the 
chips by the approximation of smooth 
surfaces will be prevented, the free circula- 
tion of the diffusion liquids established, and 
a rapid and complete exhaustion of sugar 
promoted. 

It is said that the juice of diffusion is a 
little less pure than the juice of the mill; 
the difference being due solely to the nature 
of the water employed; but diffusion ap- 
plied to cane will allow the extraction of the 
maximum quantity of sugar from the cane. 

The superior results expected by the use 
of this machine are not entirely groundless, 
since similar machines are successfully used 
in Europe. 

This diffusion battery is to be placed in a 
few weeks on the plantation of Governor 
Warmouth, of Louisiana, and a series of ex- 
periments made to determine its value as a 
sugar extractor, and its superiority over the 
rolls. We trust the results may be as grati- 
fying as expected, and if superior work- 
manship in the building of this machine 
will do it, then success is assured. 


——— ope 
The Study of Rotative Bodies. 





Mr. J. Wimshurst has recently made 
another application of his influence machine 
which may have useful practical results. 

It is well known that the duration of the 
electrical discharge, whether it be a flash 
of lightning or the spark from a machine, a 
condenser, or an induction coil, lasts but a 
small fraction of a second. The impression 
made on the retina is not, however, of so 
evanescent a character. The duration of 
discharge does not exceed the one ten-thou- 
sandth of a second, whilst the retinal im- 
pression varies from one-tenth to one-fourth 
of a second, and may, according to the care- 
ful experiments of Plateau, even last one- 
half a second. It is in consequence of this 
persistency that a series of separate impres- 
sions are blended into one, producing there- 
by all the effect of absolute continuity. 

On the other hand, a very rapidly moving 
body when illuminated for an exceedingly 
brief period of time must appear clearly 
delineated and perfectly stationary, because 
the duration of the illumination is but a 
small fraction of the time occupied by any 
part of the body in moving from any one 
position to the next following. Hence the 


sectors of a revolving Newton’s disk appears 
when lit up by an electric discharge. 

Mr. Wimshurst has turned these observa- 
tions to account in the construction of a 
piece of apparatus which may be eminently 
useful in studying the behavior of any ma- 
chine or body while in a state of very rapid 
motion. 

The beauty of the arrangement is its great 
simplicity and the facility with which it may 
be adapted to any rotating body whatever. 
The whole novelty lies in the construction 
of what may be called the commutator. In 
its simplest form this consists of a copper 
wire twisted round the spindle of the rota- 
ting machine, and carryingat its extremities 
two small brass knobs placed at unequal 
distances from the center of the spindle. 
Opposite these, and independent of the rota- 
ting body, isa second pair of knobs, which 
are directly connected to the terminals of a 
Wimshurst or other static electrical machine. 
Once in every revolution of the rotating 
body, the two pairs of balls come near 
enough to each other to allow the electric 
discharge from the influence machine to 
pass. In every other position the distance 
between the knobs exceeds the striking dis- 
tance, and no spark passes. Hence any de- 
sired portion of the rotating body is flashed 
into view once in every revolution; and, 
owing to the instantaneous nature of the 
discharge, that particular portion which is 
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illuminated appears perfectly motionless. 
If the speed of the body be increased, the 
frequency of the electric discharges will be 
increased in the same proportion, and for 
high speeds especially, the part of the rota- 
ting body under examination will be per- 
manently visible and will appear absolutely 
stationary. Any other section of the ma- 
chine may be submitted to the same 
analytic scrutiny by merely turning the 
commutator into the corresponding position. 

The apparatus of Mr. Wimshurst was 
shown last week at the Royal Society soiree, 
and subsequently at the Royal Institution. 
On both occasions it attracted much atten- 
tion. Mr. Wimshurst used his box multiple 
plate machine, which furnished a current 
equal to one twelve-thousandth of an am- 
pere with but very little expenditure of 
muscular energy. The discharge was so 
brilliant that the effects could be distinctly 
seen without lowering the gas in the apart- 
ment in which the experiments were made.— 
Engineering. 

‘ ——-- ame 


Marine Safety Valve. ‘ 





The “lock-up” pop safety valve is being 
universally acknowledged among steam 
users as one of the most indispensable at- 
tachments to a steam boiler. In fact, its im- 
portance is scarcely second to the boiler 
itself. The very name ‘safety valve” sug- 
gests the importance of its duty, which is at 
all times and under all circumstances to 
automatically prevent the generation of an 





clearness with which each of the colored 


over-pressure of steam in the boiler on 


which it is placed. Defective or tamperable 
valves, which are misnamed “safety valves,” 
often cause great destruction of life and 
property, and their attachments to steam 
plants ought to be vigorously condemned, 
and none but the best used. 

The cut here shown represents an im- 
proved marine lock-up safety valve made 
in accordance with United States regula- 
tions under the Lynde patents. This has 
many advantages over the old form of 
Lynde,valve, being much more compact and 
stronger, with perfectly tight case; its per- 
formance under pressure is very sensitive, 
prompt, and reliable. A is the valve, which 
is carefully ground to its seat, and of the 
best material for the service. B guide 
wings to valve, C concave disk forming the 
stricture, D the rim or bearings for guide 
wings, # center guide, being part of valve, 
F flange for securing valve to boiler; @ is 
nut so arranged that when lever J is lifted 
the valve will also lift from its seat and give 
the relief opening required by the United 
States Government for marine service. H 
is the pressure stud to adjust the blow-off 
point; Z lock nut on pressure stud; K 
lock nuts on center stud adjustable to lever 
J for lifting valve from seat. 

This form of marine lock-up valve is 
made in sizes from 13” to 6” diameter of 
opening, by J. E. Lonergan & Co., Nos. 211 
Race and 212 Pembroke place, Philadel- 
phia, Pa. 

—--—-— oo —— 
A Case of Spontaneous Combustion. 





Shavings from the oiled wood used in the 
manufacture of planes at the Gage Tool 
Company’s Works were put into a barrel on 
Thursday afternoon and twenty-four hours 
later were found to be almost on fire, their 
temperature being. over three hundred 
degrees Fahrenheit. Before six o’clock the 
shavings were charred and smoking a few 
inches beneath the surface. This is a prac- 
tical demonstration of spontaneous combus- 
tion, and illustrates how many mysterious 
and destructive fires may have originated. 
Oiled rags and waste will operate in the same 
manner.— Vineland Evening Journat. 


-_  — 


It is said that Secretary Whitney has con- 
cluded to pay an English designer $15,000 
for the designs of a new war vessel to be 
built in this country for our navy. We do 
not know that serious objections should be 
taken to this, yet we doubt if the money will 
be well expended. So far as we can see, the 
vessel, if built after Mr. Barrows’ plans, will 
be weak compared with foreign vessels 
already afloat. Assuming that the Navy 
Department embodies the talent for deter- 
mining what is wanted, it is not above the 
criticism in this matter which we believe it 
will receive. The price—$15,000—is cheap 
enough, but there is no evidence that it is to 
bring anything better than we already know 
how to build. 


Crude petroleum is now being used in 
making salt at Warsaw, N. Y. It is said to 
beat coal; whether or no it will beat sun- 
shine has not been fully demonstrated. 
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Modern Locomotive Construction. 





By J. G. A. MEYER. 





FORTY-THIRD PAPER. 





CROSSHEADS CONTINUED. 


The pressure of locomotive crossheads 
against the slides caused by the thrust of 
the connecting rod should not exceed fifty 
pounds per square inch; and how to find 
this thrust we will presently explain. From 
this remark we conclude that the sliding 
surfaces of the wings of crossheads shown 
in Figs. 234 and 237 must contain a certain 
number of square inches, and consequently 
if the width of the slides is increased the 
length of the wings is made shorter, and 
when the length of the wings is shortened 
the slides are also shortened, which is 





jalways desirable. When four slides are 


we naturally obtain a wide sliding surface, 
and consequently the crossheads and slides 
shown in these figures are comparatively 
short ; the slides are placed well up above 
the rails so as keep them free from dust as 
much as possible; the crosshead is light ; in 
fact the whole arrangement is well adapted 
for eight-wheeled passenger engines, or 
engines having a four-wheeled truck in 
front. 

The vertical distance between the slides, 
as shown in Figs. 234 and 237, should be 
only sufficiently great to admit the wing of 
the crosshead. In these figures it will also 
be noticed that the crosshead pin P is 
somewhat out of the center of the wings or 
sliding surfaces of the crosshead. The 
reason of this is that designers will always 
endeavor to make the crosshead, and con- 
sequently the slides, as short as possible. 
Now, because the required strength of the 
crosshead will fix the distance between the 
center FP of the pin and the front end of 
hub this distance is limited, but by moving 
the wings a little ahead of the pin P, which 
can often be done, the distance from the 
front of the hub to the rear end of the wing 
is somewhat decreased, and, therefore, the 
slides can also be made a little shorter. 
But in the writer’s opinion such practice 
should be avoided as much as possible, and 
the pin P should be kept central with the 
wings or sliding surfaces of all crossheads ; 
by so doing the latter will wear more evenly. 


The type of crosshead of which a side 
elevation is shown in Fig. 241, an end eleva- 
tion in Fig. 242, and a plan in Fig. 248, is 
occasionally used for eight-wheeled pas- 
senger engines, but the writer believes that 
this crosshead is better adapted for mogul 
engines, such as shown in Fig. 2 and con- 
solidation engines, such as shown in Fig. 4, 
and for these engines it is very often used. 
This design of crosshead is suitable for 
cast-iron, of which these crossheads are 
made,.and the dimensions here given are 
suitable for a cylinder 20 inches in diameter. 
The crosshead pin P is either made of steel 
or wrought-iron case-hardened. The head 
of the pin is always placed towards the 
driving wheels; by so doing—as must be 
obvious—the cylinders can be brought 
closer together and still leave room enough 
for the crosshead to pass the crank pin of 
the front driving wheels. The side of the 
crosshead in which the head of the pin P is 
inserted we shall hereafter call the inner 
side of the crosshead, and the opposite 
side the outer side. In the majority of 
crossheads of this type brass gibs g» g, 
(Fig. 242) are used. In order to take these 
out quickly when necessary, or to put in 
liners’when the wear demands it, the outer 
flanges f, f, are bolted to the crosshead; 
the inner flanges are cast to it. These 
flanges and the lips cast on the gibs will 
prevent the latter from slipping out of 
place. Indesigning a crosshead one great 
object aimed at is to make it as light as 
possible, and still leave it strong enough to 
meet any emergency ; consequeritly the dis- 
tance between the slides must be as short as 
possible. This distance is determined by 
the oblique positions of the connecting rod. 
The method employed for finding the dis- 
tance between the slides will be explained 
hereafter. Some master mechanics raise an 
objection to this type of crosshead, because 
when this is used in engines which have 
driving wheels of comparatively small 
diameter, as is the case in freight engines, the 
slides are brought too close to the rails and 
consequently exposed to the dust, which will 
wear the slides and crosshead too fast. To 
avoid this difficulty, crossheads are used of 
which Fig.244 is a side elevation, Fig. 246 an 
end elevation, Fig. 247 a plan, and Fig. 245 
a view of the crosshead pin P. This design 
of crosshead is adapted for wrought-iron or 
cast-steel, and is made of either one or the 
other material. The dimensions here given 
are suitable for cylinders 20 inches in 
diameter with a maximum steam pressure 
of 120 pounds per square inch. Wrought- 
iron crossheads are generally very expen- 
sive to make, and if wrought-iron cross- 
heads are insisted upon, then this design 
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employed, as shown in Figs. 234 and 237, 





recommends itself, asthe expense connected 
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with making a crosshead of this type is 
comparatively small. Referring to Figs. 
244 and 246 it will be seen that this cross- 
head simply consists of a hub H H,, to 
which the piston rod is keyed. To this hub 
are forged two deep flanges F', F,, Fy. 
These flanges extend upwards and termi- 
nate a little below the upper slides S S,. 
Between these flanges a cast-iron block hh, 
is bolted by a number of bolts ? of an 
inch in diameter; 
these bolts extend 
through the flanges 
and the cast-iron 
block. To the upper 
and lower faces 
of the block h h, 
the brass gibs gg, 
92 are fitted. The 
gibs are held in 
position sideways 
by the flanges PF’, 
F,, and endways oO 
by the lips cast 

to the gibs ; for 

additional safety . 

two pins 7 7 one 

inch in diameter 

are driven through 

the gibs g g and 

the block hf. The 















tween the slide and the pin P must be such; We will first explain how this thrust can 
which will allow the end O of the slide to| be found by the graphic method. 

clear the connecting rod when in anoblique| Fig. 252. Let D be the center of the 
position. The writer believes this cross-| driving axle, C the center of the crank- 
head to be inferior to all the other cross-|pin, P the center of the crosshead 
heads shown, because in his opinion this|pin, S S the slides, D 6 the center 
crosshead will not guide laterally the end|line of motion, and the _ circumfer- 


of the piston rod as steadily as the others.;}ence R OC the path of the center of 
Yet it isa very cheap crosshead, and seems|crank-pin. It is also assumed _ that 
to work well in small engines. 





steam will follow’ full stroke. It 
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; ~uny Fig. 244. 























flanges of the upper 
gib g, slide along 








the sides of the 
upper slide, and 








the flanges F F, 
F, slide along the 
sides of the low- 
er slides, and thus 
forming good deep 
sliding surfaces which 
will guide the end of the 
piston rod in a straight 
line laterally, although 
not with such _steadi- 
ness as the crosshead 
shown in Fig. 241 will 
do, and in this respect the 
crosshead represented in 











DESIGN SUITABLE FOR WROUGHT IRON OR CAST STEEL. 


Cylinder 20 inches diameter, 24 inches stroke, 



































Fig. 244 is somewhat infe- 
rior to the one shown in 
Fig. 241. The gibs in the 
crosshead shown in Fig. 
246 are not so readily 
removed as in the cross- 
heads shown previously, 
because inthe case before 
us, in order to take out 
the gibs the upper slide 
must be taken off, besides 
taking out all the bolts 
which hold the block h, 
and this is not always 
an easy matter. The dis- 





















Fig. 248. 


Inner side, 









tance from the center of 
the crosshead pin P to 











K—34— 





the lower surface of the 
bottom slide must be as 
short as possible; it should 
be only sufficient to allow 
the connecting rod when 
in an oblique position 
to clear the edge 0 
of the lower slide. 

Fig. 248 repre- 
sents a side ele- 
vation, Fig. 250 an 
end elevation and 


Fig. 251. 





he; 


DESIGN SUITABLE FOR CAST IRON. 


Cylinder 15 inches diameter. 20 inches stroke. 





line of the piston rod, and the center line of 
the connecting rod, will lie in one and the 
same straight line, and therefore we assume 
that in this position there will be no thrust, 
or, in other words, the steam pressure will 
not cause any pressure between the cross- 
head and the slides. 

When the crank stands perpendicular to 
the center line of motion D6, the angle 
formed by the line D d, and the center line 

C P of the con- 
necting rod, will be 
the greatest, and 
therefore we con- 
clude that in this 
position the thrust 
of the  connect- 
ing rod will also be 
the greatest. It is 
now our object to 
find the intensity of 
the thrust, or the 
magnitude of this 
force, when the 
crank D @ stands 
at right angles 
to the center line 
of motion D d. 
Draw the center 
line of motion Dd,on 
this line, take any 
point, as D, to rep- 
resent the center of 
the driving axle; 
through the point D 
draw a line DC per- 
pendicular to the 
line D b, and make 
D @ equal to the 
length of the crank. 
From C as a center, 
and with a radius equal to 
the length of the connect- 
ing rod, draw a short arc 
cutting theline D6} at the 
point P; this point will 
be the center of the cross- 
head pin, and the line 0 P 
will represent the center 
line of the connecting 
rod. Prolong the line C P 
to ¢, making P ‘e equal 
to @C P. Through the 
point P draw a line P a 
perpendicular to the line 
Db; through the point ¢ 
draw aline ed parallel to 
P a, and again through 
the point . draw a line 
ea parallel to P 0d; then 
Paebwill be a parallelo- 
gram, which is called the 
parallelogram of forces. 

Now in mechanics, 
which is that branch of 
science which treats of 
the effects of forces upon 
matter, it is shown that 
forces can be completely 
represented by straight 
lines, or, in other words, 
the magnitude of a force, 

and the direction in 
which it acts, can 





Fig. 250. 























Fig. 251 a plan of # 2 

another crosshead r a 

and slide; and Fig. a ins 
249 shows the cross- = 

head pin P. z 


= a Cc 
This crosshead is 


made of cast-iron, 

and, as will be seen, requires only one slide. | 
This design of crosshead should only be used | 
for small locomotives; the dimensions bere 
given are suitable fora cylinder 15 inches | 
in diameter, and indeed this crosshead is | 
seldom used on engines having cylinder 
larger than 15 inches in diameter. bead 
crosshead—with the exception of the plate | | 
F F, is cast in one piece, the cast-iron plate | 
F F, is bolted to the crosshead; this ar-| 
rangement allows the brass gibs to be | 
readily placed in position, and quickly re- 
moved when necessary. The distance be-| 


e be represented by a 
straight line. It is 
also further shown 
that in a parallelo- 




















TO FIND THE THRUST OF THE CONNECTING | is required to find the thrust of the connect- 


ROD. ing rod, or the pressure of the crosshead 
When the connecting rod stands in an | ‘against the slides. 


| oblique position, for instance such as will | 
occur when the crank is at half stroke, the i is transmitted through the piston rod to the 
connecting rod will force the crosshead 
against the slides; and this force, which | transmitted through the connecting rod to 
presses the crosshead against the slides, is | the crank-pin C. The direction in which 
called the thrust of the connecting rod. | this steam pressure acts is in the direction 
|The amount of this thrust, or the magnitude | of the center line of the piston rod, and in 
of this force, can be found by two meth- | the direction of the center line of the con- 


|ods: The graphic method, and by calcula- | necting rod. 


tion. | At the beginning of a stroke, the center 





The total steam pressure on the piston | 


+ gram of forces,such 
as we have just 
completed, that the 
magnitudes of the 
forces are propor- 
tional to the length 
of the sides of the 

| paraHelogram of forces, that is to say if the 

length of the side P @ in our parallelogram 
of forces is equal to one-half the length of 
the side P 4, then the force represented by 


| the side Pa will be one-half as great as the 
bedaoueowe pin P, and from thence it is| 


force represented by the side P 6; or again, 


if the length of the line P a is equal to one- 
quarter of the length of P 4, then the force 


represented by the line P a will be one- 


| quarter as great as the force represented by 
| the line or side P 3d. 
| can be applied to practice will be explained 


How these principles 


in our next paper. 
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Locomotive Torches. 





By Joun A. HItt. 


I never ran or saw a locomotive but what 
was provided with some sort of a torch or 
light to enable the runner to see while Le 
deposited the juice of slipperication upon 
the frictional bearings of the locomotive, 
and done sundry other little necessary jobs 
while the sun was in China and most people 
in bed. Some of these were made of tin 
and looked like a miniature teapot, some 
were made of copper, and looked like a 
pocket flask; some of brass that looked 
like a powder horn, or possibly a torch, 
and some of iron that looked like thunder. 
But I used them and tolerated them, and 
burned the hair off my hands and face 
with them, and dropped them through and 
under the engine, and lit them forty times 
ina windy night, and wiped them forty times 
in a day, and filled them every time I 
wanted them, and put a new wick in every 
time I thought of it, and swore at them 
often, and consoled myself that they were 
‘‘stundard” and just what the rest of the 
boys had, and got so I forgot all about their 
shortcomings in daylight, and remembered 
them at night, and often wound a piece of 
greasy waste around a packing hook and 
used that, and let the torch rest in its grease 
and glory and counted myself well rid of 
it. But a short time since an apprentice 
came to me and said if 1 would rustle the 
pipe and tell him how I wanted it made he 
would make me a dandy, and I took him 
up. Then 1 commenced to do just what I 
should have done ten years ago—commenced 
to think, to study the bad points of my old 
torch and what changes I wanted made in 
the new one. The company who run a rail- 
road by grace of my valuable services make 
a standard torch. They are made of old 2- 
inch flues with a rough cast bottom soldered 
in, anda brassring soldered on top, threaded 
to receive the burner; this is made of brass, 
and if you had a bird’s-eye view of it, ora 
cross section, or if it was sawed in two 
lengthwise the edge would look like Fig. 1. 
It is about 12 inches high, weighs about 
three pounds, unfinished, rough, homely. 
oily excuse fora torch, and I don’t think its 
shape is the fault of the men who made it 
or ordered it made, for not one of them 
ever used one, and I doubt if any one of 
them ever saw one with a wick init, and they 
should not be expected to know any more 
about it than I know about the grade of the 
golden stair, or a Hottentot knows about 
astronomy. 

First, it has a taper hule for the wick, and 
the constant jar of the engine works the wick 
down into tke body of the torch just when 
you want it—well, I'll have mine made 
straight inside. 

Second, the burner is sc thin on top that 
if the wick burns off too close to catch hold 
of and pull up, and you have to jar it up by 
striking the top down against a tie, the 
deck or some other wooden object, it jams, 
cracks, etc., and catches the wick so that it 
will go neither up nor down—well,J’ll have 
a ring about } of an inch in area, turned up 
on the outside of that burner top so that it 
will stand thumping. 

Third, the wick knots all up just under 
the burner when you thump it down, and 
it refuses to be coaxed up—well, I'll have a 

tube of perforated tin soldered into bottom 
of the burner in a little recess turned to fit 
it. This will keep the wick straight and 
prevent working down. 

Fourth, the wick keeps feeding up oil 
by capillary attraction, or pure cussednéss, 
and it runs all over the outside of torch and 
greases your hands and clothes, and gets on 
fire, etc.,—well, Pll have a little cup turned 
up at bottom of burner to catch this oil, and 
when it is lighted this extra oil will burn 
up on the burner or is easily wiped off. 

Fifth, too heavy, too big to handle nice, 
and too short to get under engine with— 
well, mine shall be of thin brass tube 14 
inches and 24 inches long, then I can reach 
around it with my hand, can stick it through 
wheel over driving box and examine the 


myself. Then the wick tube is but 8 inches 


long, and the oil will stand away from the 
wick and shut off some of that capillary 
business; it will hold lots of oil, and I will 
have a round bottom with no flare tu 
it, and a brass ring shrunk around the 
center of torch, and stick it through a brass 
hole in a brass bracket, and-——. But, says 
the apprentice: ‘How will you stand it up 
on end with no flaring bottom? See, they 
are all standing up in a row there in the 
store room.” ‘ Yes.” I thought they are 
never stood up after they leave it, and 
are never used in the store room; one 
would never stand up on the road, if you 
wanted it to, and you never want it to; and 
the big bottom is heavy, in the way, and 
keeps us from using the best form of 
bracket. And now that torch is done, and 
a cross-section of burner looks like Fig. 2; 
and its wick stays where you want it, and 
it don’t slobber below the cup, and it don’t 
jam when knocked on a tie; and it is so 
slender it is light; and so long it don’t burn 
your hands; and if my brothers on the 
footboard all had one just like it, they 
would all vote it ‘‘a thing of beauty and a 
joy forever.” 
—— o@ibe 


American Railway Master Mechanics’ 
Association. 





REPORT OF COMMITTEE ON PROPORTIONS OF 
- LOCOMOTIVE CYLINDERS. 





To the American Railway Master Mechanics’ 
Association : 


Your committee on ‘ Proportions of Loco- 
motive Cylinders” beg to make the follow- 
ing report : 

Circulars embodying questions bearing on 
the subject were printed and distributed by 
your secretary, and in addition a few copies 
were forwarded to locomotive superin- 
tendents of Great Britain. 

Judging by the very small number of an- 
swers received, it would appear that’ the 
matter is generally considered a subject 
well understood, and not open to further 
discussion. Much difference of opinion 
must exist, however, or we should not find 
in examples of modern locomotive construc- 
tion, such variations in the ratio between 
tractive power per pound of mean effective 
cylinder pressure and weight available for 
adhesion. 

Communications in reply to the circular 
have been received from the foliowing gen- 
tlemen: Mr. J. D. Barnett, of the Grand 
Trunk Railway; Mr. J. McGrayel, of the 
Des Moines and Fort Dodge Railway; Mr. 
James Meehan, of the Cincinnati,, New 
Orleans and Texas Pacific Railway; Mr. 
Angus Sinclair, of the ‘‘ National Car and 
Locomotive Builder;” Mr. Thomas B. 
Twombly, of the Chicago, Rock Island and 
Pacific Railroad; Mr. S. G. G. Copestake, 
of the Glasgow Locomotive Works, Scot- 
land; and from Mr. F. W. Webb, of the 
London and Northwestern Railway, Eng- 
land. 

Mr. Barnett gives the following rule for 
finding the diameter of cylinder when stroke 
of piston, mean diameter of driving wheels 
and weight on same, also boiler steam pres- 
sure, are known, viz.: the square root of the 
adhesive power, multiplied by the mean 
diameter of drivers, divided by the mean 
effective cylinder pressure, multiplied by 
the length of stroke—all weights being ex- 
pressed in pounds, and measurements in 
inches. 

This rule requires the assumption of a 
coefficient for adhesion, also of the mean 
effective cylinder pressure. Mr. Barnett, 
in the example quoted by him, uses one- 
fifth as the coefficient, and states that as the 
work to be provided for is the maximum, 
the mean cylinder pressure should be fully 
nine-tenths of the initial pressure, which 
should be not less than seven per cent. 
below the full boiler pressure. 

Mr. MoGrayerz states that he adopts prac- 
tically the same rule, but his experience 
teaches him that when using a fraction 
over fifty per cent. of boiler pressure, as 


sixth as the coefficient for adhesion in the 
case of passenger engines, and one-seventh 
for freight and switch engines. 

Mr. James MerenAN reports using the 
same rule, but assumes 90 pounds as the 
mean cylinder pressure in conjunction with 
4.17 as coefficient for adhesion. 

Mr. AnGus Sinciair gives no rule, but 
states that the proportions of cylinder and 
the elements of adhesion are subject to a 
proper ratio, and that any material devia- 
tion from the same should be considered a 
mechanical blunder. 

Mr. Tuos. B. Twomsiy reports making 
use of the rule found in Forney’s Catechism 
of the Locomotive, and as follows: Multi- 
ply the total weight on the driving wheels, 
in tons of 2,000 pounds, by 5, and then by 
the circumference of drivers, in inches, and 
divide by 4, the quotient being the cubical 
contents of each cylinder. 

This rule was proposed by Mr. Forney, in 
consequence of the results obtained with 
engines at the time his excellent book was 
written, but on account of the considerable 








increase in boiler pressure generally adopted 
since that time, it is obvious that the rule 
now requires modification to suit the altered 
conditions. 

Mr. CopesTaKE reports using the samerule, 
and like Mr. Barnett, assumes one-fifth as 
the co-efficient for adhesion, but uses sixty- 
three per cent. of boiler pressure, as the 
mean cylinder pressure. Like Mr. Twombly, 
he makes no allowance for wear of tires, the 
diameter of wheels over the tires when new, 
being used in-the calculation. 
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Mr. F. W. Wess states that he has no 
hard and fast rule ; but in ordinary practice 
adopts a 24inch stroke of piston, and ar- 
ranges the diameter of cylinders so that the 
tractive power at starting, with full boiler 
pressure, does not exceed the adhesive power 
under the most favorable circumstances. 


Mr. Barnett considers that no deviation 
should be made from the rule, whether the 


or switching service. 


adhesion to be one-sixth for passenger, and 
one-seventh for freight and switching en- 
gines. Mr. Copestake expresses the opinion 


to both passenger and freight engines, but 
in the case of switching engines, the stroke 
may be longer in proportion to the diameter 
of the cylinder. Mr. Webb states that he 
adopts the same rule for both passenger and 
freight engines. 

In reply to question number 5 of cir- 
cular, Mr. Barnett states: 

‘* When tractive force is in excess of adhe- 
sive weight, the results, although not nec- 
essarily bad, usually are so, if the engine is 


often allowed to do so, causing not only ex- 


also wasting the steam and throwing away 
the fuel. Nevertheless, within the narrow 








interior territory without crawling under 


the mean cylinder pressure it is necessary, 
in order to obtain good results, to use one- 








led passenger engine, on mountain service, 
having cylinders 19}x26 inches, wheels 493 
inches diameter, with about 58,000 pounds 
on drivers, show a consumption of 2.88 
pounds of fuel per indicated horse-power, 
or 3.27 pounds per actual horse-power, and 
but 30 pounds of wet steam per horse-power 
developed. This was achieved with steam 
at 128 pounds pressure, cutting off at 19 
per cent. of stroke, weight of train 1634 
tons, speed 17$ miles per hour, on a con- 
tinuous grade of 1 in 534. However, 
whether all that is involved in such expen- 
sive construction is justified in a district 
where fuel is cheap, is open to serious ques- 
tion.” He further states, when referring to 
another portion of the subject: ‘‘In other 
words, it is not advisable to give an engine 
having a boiler pressure of 150 pounds, 
driving wheels of 66 inches mean «diameter, 
and a weight on them of 66,200 pounds, 
cylinders of larger cubical capacity than 
17x24 inches, without the conditions of daily 
service under which the engine is expected 
to work, are so exceptional, that it isa 
matter of great importance that very little 
water should be used by the engine, or that 
she must be very economical in fuel; under 
which circumstances it would be advisable 
to make a decided outlay in cylinder cloth- 
ing, even to the extent of steam jacketing. 

Mr. MoGrayer states that when the 
weight on drivers is less than in the pro- 
portion recommended by him, he finds that 
engines do not give satisfactory results, on 
account of slipping, which necessitates use 
of sand, and consequent wear of tires; and 
when wheels are slipping, and are caught 
on sand, crank pins and side rods are very 
liable to be bent or broken. 

Mr. MeEnaN states that the weight on the 
driving wheels is a point of great influence 
on the efficiency ot the engine, and that the 
rule quoted by him gives splendid results, 
as shown by the decreased tire wear. On 





engine in question be for passenger, freight, | 
Mr. McGrayel, as be- | 
fore stated, recommends the co-efficient for | 


that the rule, as given by him, should apply | 


in the hands of but an ordinary engineer, as | 
the engine slipping her wheels so easily is | 


4 . . . 
cessive wear of tires and machinery, but | 


limits permissible in locomotive design. the | 


entering the service of the C. N. O. & T. P. 
Railway, he found the Northern 
Division, which is very hilly, with 
grades of 60 feet per mile, 6 degree 
curves, and 27 tunnels, stocked 
with engines which were of the 
average character as to weight on 
drivers. These engines were sub- 
stituted by new ones, of practically 
the same cylinder capacity, but 
with greatly increased weight per 
driving axle,andasa result, the road- 
master reports greatly decreased surface 
wear of rail, and he himself finds the wear 
of tires much reduced. He believes this has 
been attained by reduction of slipping, on 
account of increased weight on drivers. 

Mr. Twomey states that engines in 
which the ratio of weight on drivers to trac- 
tive power is above the average, give better 
results, the wearand tear of machinery being 
less, and life of tires prolonged. 

Mr. CopesTaKE says he generally takes 
the ratio of cylinder, and adhesive power 
about equal, but if anything, would give an 
excess, not exceeding 10 per cent. to the ad- 
hesive power. 

To illustrate the difference in cylinder 
| dimensions, when calculated by the various 
rules recommended by the gentlemen who 
have expressed their views on the subject, 
the following figures are of interest : 





Passenger engine; stroke of piston, 26 inches; 
mean diameter of driving wheels, 61 Inches; weight 
on drivers, 60,000 lbs. ; boiler pressure, 160 Ibs. 


60.000 
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Barnett........ 
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| 
larger the cylinder, the more economically | 


the engine can be worked in the matter of | 
fuel consumption. This was the opinion | 
and practice of M. Marie, of the Paris and | 
Lyons Railway, and the experiments then | 
carried out (and recorded in the Proceed- | 
ings of the Institute of Mechanical Engin- | 
eers, May, 1884) with aneight wheel coup- 
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In the consideration of this subject, one 
has to deal with two indefinite quantities, 
namely, the meaneffective steam pressure in 
the cylinders, and the co-efficient of adhes- 
ion; and both of these have to be assumed 
before any calculation can be proceeded 
with. 

The first, or mean effective cylinder pres- 
sure is of course primarily governed by the 
boiler pressure, and is secondarily subject 
to alteration by point of cut-off and speed— 
it is assumed that the engine is worked with 
the throttle wide open, and that the steam 
passages are of proper dimensions, other- 
wise the pressure will be influenced by these 
causes. 


Few railways are free from grades which 
necessitate engines being worked to a great- 
er or less extent, nearly up to their ultimate 
capacity, and in the event of starting on 
such grades, as well as from stations gener- 
ally, of being worked full power; hence it 
appears proper that the mean effective 
cylinder pressure should be placed sufficient- 
ly high to cover such cases, and your com. 
mittee are of opinion that 85 per cent of the 
boiler pressure be considered the M. E.C. P. 
in the formula. 

The second indefinite quantity, or the 
co-efficient of adhesion varies as the condi- 
tion of the surface of rail changes, and 


1 
0 te 


according to Molesworth, from 
the former being due to a perfectly clean 
and dry rail; the latter to a slightly moist- 
ened, or frosted rail. In different parts of 
the world it is doubtless possible to find 
places where the average co-efficients for the 
year will vary to such an extent, as to war- 
rant special allowance being made to suit 
the circumstances; but inthe United States 
it may be safely stated that exceptional 
climatic peculiarities, sufficient to justify 
any material deviation froma standard rule, 
do not exist. 


As passenger engines are worked so as to 


produce a M.E.C.P. of 85 per cent. of the} 


boiler pressure, for a very limited fraction 
of their total mileage, it would appear not 
improper to use the coefficient one-fourth, or 
that due to a dry rail, for calculating the 
proportions of passenger engines. 

wfreight engines bemg worked to their 
ultimate capacity to a very much greater 
extent than passenger engines, it would be 
consistent to increase the coefficient to say 
z 5; and in the case of switching engines, 
generally worked full stroke, a coefficient 
of ;1; would be required to obviate the 
excessive use of sand, to prevent slipping 
on the more or less greasy rail generally 
encountered in yards where this class of 
engines is employed. 

An inspection of tabular statement here- 
with shows that among engines of recent 
construction, very great -variations in their 
relative tractive power and adhesive weight 
exist. 

In the case of American passenger 
engines, and using the formula recom- 
mended by your committee, it is found that 
the N. Y. L. E. & W. mogul engine built 
by the Baldwin Company has an excess of 
adhesive weight of 26,600 Ilbs., or 38.7 per 
cent. 

The eight-wheeled engine built by the 
Mason works shows an excess of over 
12,400 lbs., or 22.3 per cent.; while the 
Lake Shore and Old Colony eight-wheeled 
engines are deficient in the same respect 
to the extent of 6,500 lbs., or 9.2 and 9.5 
per cent., respectively. 

Among foreign passenger engines the 
Belgian State locomotive has an excess of 
adhesive weight of over 20,000 lIbs., or 
about 46.5 per cent.; the New South Wales 
mogul an excess of nearly 16,000 Ibs., or 
25.2 per cent.; while the Great Northern 
express engines, with 914} inch driving 
wheels, are deficient to the extent of 12,600 
Ibs., or over 24.8 per cent. 

Among freight engines of American build 
the variations are not so great. The Union 
Pacific Wootten Consolidation engine has 
an excess of 18,900 pounds, or 21.8 per 
cent.; the Baltimore & Ohio mogul an ex- 
cess of 12,500 lbs,, or 16.7 per cent.; while 


the Baldwin decapod shows a deficiency of 
18,300 Ibs., or 12.5 per cent. 

Of foreign freight locomotives, the six 
wheels coupled engine of the Great Eastern 
Railway has an excess of 16,200 Ibs., or 
24.6 per cent.; while the Dubs consolidated 
engine, built for Brazil, has a deficiency of 
14,900 Ibs., or nearly 14.3 per cent. 

Of switching engines, the Brooks six- 
wheeled switcher has a deficiency of 13,900 
Ibs., or 17.4 per cent. 

Your committee recommend, for general 
purposes, the use of the following formula : 


d?x Sx P x 0.85 x C 

: D -_ 
Diameter over tires when half worn; 

s of cylinder; 
Stroke of piston; 
Boiler pressure ; 
Weight on driving wheels ; 
Coefficient ( 4 for passenger engines, 


for adhe- < z's, ** freight ee 
“ switching ‘ 
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sion. (z's 
Should extreme economy in fuel and water 
consumption be considered imperative, and 
of greater importance than additional cost 
of superheaters, and steam jacketed cylin- 
ders, and main enance of same, a consider- 
able increase of cylinder power would be 
admissible, so as to allow the average work 
to be performed with a correspondingly 
earlier cut-off, and greater ratio of expan- 
sion. 

The unsatisfactory results, however, ob- 
tained with the ordinary link motion from 
the wire-drawing of steam, when cut off 
much earlier than at 25 per cent. of the 
stroke, point to the desirability of using 
some other type of valve motion, when the 


MACHINE 


extreme practice above referred to is con- 
templated. 

Your committee beg to thank members 
of the association and others who respond- 
ed to the circular, for information used in 
the preparation of this report, which is re- 
spectfully submitted. 


CHARLES BLACKWELL, 
F. L. WanKLYN, 
T. E. Barnett, 


Committee. 


DISCUSSION. 


Mr. Cuarts BLAcKWELL explained that in 
order to make the matter on hand clear to 
members he had got a table printed giving 
afew dimensions and weight on drivers of 
a few locomotives of well known make. 

Mr. Hickey found it difficult to arrive at 
the proper proportion of cylinders, driving 
wheel diameters and weights thereon. We 
have on our road two classes of 17x24 inch 
locomotive. One of these, the lighter, 
weighs on the drivers 51,060 pounds, or a 
total weight of 12,750 pounds per wheel. 
The other class, the heavier, has a total 
weight on the drivers of 56,000 pounds, or a 
total weight of 14,750. The diameter of 
these wheels is 62 inches outside tire and we 
carry a boiler pressure of 140 pounds. We 
find the heavier of this class haul, on an 
average rail, 30 net tons, or a car and a half 
more than the lighter ones, though they 
wear the tire evidently as much as the light- 


er, for the reason that if they should slip it | 


causes a greater wear. The lighter ones use 
fuel to a greater extent than the heavier. 
We use on our road an average weight of 
about 16,000 pounds per wheel, 62 inch 
wheel,17x24 inch cylinder, and carry a boiler 
pressure of 140 pounds. For a 56 inch 
wheel we use a total weight on drivers of 
64,000 pounds, or a weight per wheel of 
16,000 some odd pounds. When we exceed 
that we find the tire wears very fast; and 
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| past. 
| if the Master Mechanics’ Association says, 
that should be a maximum load for driving | 


wheel. When more weight is desired it had 
better be placed on more wheels than four. 


SrorETARY SeToHEL: There is one point 
in the report that has been contrary to my 
experience. It is stated that, ‘‘nevertheless 
within the narrow limits permitted, the lar- 
ger the cylinder the more economically the 
locomotive can be worked in the matter of 
fuel consumption.” Ihave known a great 
many cases where that idea seems to prevail. 
One case where the master mechanic thought 
it only necessary, iv order to have a big en- 
gine, was to take off cylinders and put on 
larger ones; then when harder work was to 
be done the big engine was hauled out and 
invariably failed to do the work. 


A cylinder far beyond the boiler capacity 
to supply, and steam runs down. I think 
that it is not true that the larger the cylin- 
der the more economically an engine can be 
worked, because when steam falls the con- 
sumption of fuel increases. A smaller cylin- 
der better filled would be far more econom- 
ical 

Mr. Barnett: The sentence quoted by 
our worthy Secretary comes from myself 
and is hardly complete, seeing I qualified 
the statement. It refers to using large 
cylinder capacity, not with the purpose of 
getting an increased power out of the en- 
gine, but in getting increase of economy in 
the use of fuel, because the larger cylinder 
gives the opportunity of a larger grade of 
expansion. But under ordinary conditions 
of practice an excessive expansion of steam 
is not economical, because you admit in 
your cylinder at high temperature, and in 
expanding to low pressure you cool down 
the walls of yourcylinder, and on the admis- 
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sion of steam into the cylinder,a large propor- 
tion is at once condensed; then when the 
cut-off occurs evaporation commences at 
the same time. This water is evaporated, 
and therefore interferes with the perfect 
utilization of the heat contained in the 
steam. If the steam were a perfect gas that 
effect would not exist. But steam is not a 
perfect gas, therefore if you cool your cylin- 
ders too low by a perfect expansion you 
fail about realizing economy in your fuel 
bill. The sentence is qualified by ‘the 
cylinders being clothed or even steam jack- 
eted.” Certainly after you have got up to 
the limit of cylinder capacity which is given 
in that report no increase of power can be 
obtained by lengthening or increasing the 
diameter of your cylinder. The whole ques- 
tion really turns on certain assumptions, and 
because the assumptions of the various per- 
sons are different the formula when applied 
gives various results. In that question on 
the point of cut-off there are various pres- 
sures assumed. My own assumption was 
this: that the steam in getting from the 
boiler into the cylinders loses a certain 
amount of pressure. In many of our 
old engines the falling pressure was 17 per 
cent. No person to-day should build an en- 
gine in which the falling temperature is 
more than 7 per cent. 


Mr. Srnovair: It is a hard matter, analyz- 
ing a report of that kind as it is being read. 
To get hold of it properly one needs to take 
it and study it out, consequently it is hard 
to discuss the report intelligently now. One 
of the most valuable features about it is 
likely to be that it will prevent the over- 
cylindering of engines to a great extent. 
Those who are designing locomotives, if 
they take up the formula given it will cause 
less cylindering in the future than in the 
If you have a recognized formula— 


‘* There is a proper design for a locomotive. 


‘have no more than two expansions. 
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if it is deviated greatly from you will bave 
an expensive engine ” —it will stand in good 
stead to many men in that department. 
Very often, instead of adding an inch to the 
diameter the same result would be obtained 
by adding a little to the pressure of the 
boiler. The material is at the hands of 
every designer or builder now to make a 
particularly strong boiler, and he can use 
high pressure steam. Take an engine using 
steam of 100 Ibs. boiler pressure, that is par- 
ticularly low. Suppose that engine to have 
cylinders 20x24. Now, take and raise your 
steam to 145 pounds, and apply it to an en- 
gine with cylinders 16x24, and it will do as 
much work as that with the large cylinders, 
and there will be a much smaller area of 
cylinder surface to waste power by extra 
friction, and steam by surface that acts as 
a condenser, and the cylinder is a more per- 
fect condenser than is generally understood. 
As regarding this matter of cut-off with ~ 
locomotives, we never reach the point of 
cut-off where the expansion is a detriment 
to the engine. In the most economical en- 
gines in use they expand the steam 8 or 
10.times. The locomotive never expands it 
&iimes, or very rarely. Your expansion, 
taking it at the end of a stroke, is only 4 
times and cutting off at 6 inches the release 
will take place at 16 inches, so you really 
I can- 
not see from all the indicator diagrams I 
have examined that the expansion is so 
great as to cool the cylinders enough to be 
detrimental. 

Mr. Lacvper: I would like to say just a 
word in affirmation of Mr. Sinclair, and that 
is, the large high pressures. That doesn’t 
strictly come within the discussion on the 
report just read, but I want to say that my 
observation, for the past year at least, in 
carrying high pressure is, that it is one of the 
things we have got to come to if we want 
to get greater power and greater economy. 
We are carrying now on some engines as 
high as 170 Ibs. It is very much better to 
use smaller cylinders and carry higher pres- 
sure than to enlarge the-cylinders and carry 
lower pressure. The bane of the engines in 
America is small boilers in comparison to 
the size of the cylinders. We have steel 
tires, steel rails, better road bed, and there 
is nothing in the way of using high steam. 





———*ae 


LETTERS FROM PRACTICAL MEN, 





*6 Suggestions in Machine Design. 
Editor American Machinist: 


I thank ‘“ Exact Way ” for having pointed 
out the error in the preliminary work of the 
formule accompanying my notes on springs.* 
I was well aware of the existence of the 
small error caused by the neglect of the 
angle of the helix, and attempted to make 
a set of formule on the basis suggested by 
‘* Exact Way,” but was unable to construct 
a set which should be in good form for 
practical use, although it was, of course, as 
easy to make formule on one basis as on 
the other. 

I had intended to note the existence of 
the error in the text, but inadvertently 
omitted to do so. The statement should 
have been 

= DN nearly = 
the length of wire in the spring. 

To investigate the error caused by the 
omission of the angle of the wire, let us 
take the case of the spring cited as an ex- 
ample in the “suggestions” in which 
d=0.13” and D=0.52”. The length of the 
wire by the approximate formula is 

l= x 92 x 0.52 = 150.3 + 
while the length by the exact formula is 
i= +/ 150.3? 4- 15% = 151.05 + 
showing a difference of less than } of 1¢, 
an error, to avoid which would hardly com- 
pensate for the additional complexity of the 
formule necessary to include it; especially 
as it is less than the variation in springs as 
nearly alike as it is possible to make them. 

The error introduced by neglecting the 

change in the angle of the helix as the 


* The articles referred to in the following ap- 
peared in the AMERICAN MACHINIST of May 21, and 
June 11 end 25, 1887. 
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spring deflects is even less in amount, and 
while it should be known that it exists, it is 
hardly necessary to consider it in order to 
obtain results considerably closer than 
“rough approximations.” 

I wish also to thank Mr. Bilgram for sug- 
gesting a better construction of cone clutch 
than the one shown in the ninth paper, and 
also for making the suggestion over his 
own name, instead of under cover of a nom 
de plume. 

I regret to learn that ‘‘ young persons” 
are being misled by my remarks as to the 
securing of long studs subjected to trans- 
verse loads, and must apologize to ‘‘ Easy 
Way ” for not having furnished a demon- 
stration of what I had erroneously supposed 
to be a nearly self-evident proposition. 

It will be a surprise to most designers, I 
think, to learn that an overhanging stud or 
beam of any kind can be reduced at its inser- 
tion into the supporting piece without being 
weakened thereby, no matter what the char- 
acter of the stress to which it is subjected, 
and they will be curious to find out in what 
manner “Easy Way” will proceed to 
demonstrate the truth of his statement that 
‘the reduction in diameter at the neck 
does not weaken the stud or make it less 
stiff.” 

I cannot conceive how such demonstra- 
tion is to be made, except on the assump- 
tion that the part is equal to the whole. 

As to the remark that ‘the strain on the 
neck, between the body of the stud and the 
nut, is tensile only,” I have no general 
denial to make; and if ‘ Easy Way” had 
read the text carefully, he would have seen 
that I had made no statement to the con- 
trary, either directly or by implication. For 
the present purpose I am willing to accept 
such as the case, and upon it base our 
investigations as to the relative strength of 
the studs in question. 

In examining the stresses to which the 
studs shown in Figs. 12, 13 and 14 are sub- 
jected, it should be noted that they were 
drawn to no particular scale, and not as ex- 
amples of correct proportions, but to illus- 
trate a principle. We will, however, con- 
sider them to be drawn on a scale of 
8 inches to the foot, in which case the diam- 
eter of the bodies of all the studs would be 
14’’; the neck, in Fig. 12, would be 1” 
diameter; the collars, in Figs. 13 and 14, 
23” diameter ; and the neck, in Fig. 13, 13” 
diameter, with a 14” nut. 

The analysis will necessarily involve the 
use of formule and the making of some 
assumptions, based primarily on the general 
theory of beams, which assumptions can 
best be considered by reference to the ac- 
companying diagram (p. 5), which shows a 
stud of a diameter D, necked down to a 
diameter d, and loaded transversely by a 
weight P, at adistance L from the face 
of the supporting piece. 

The load P causes a tendency to turn 
about the point 8, which tendency is re- 
sisted by the pressure of the abutting sur- 
face against the lower half of the shoulder, 
and by the tension W in the neck extending 
through or into the plate. 

If the tension in the neck is just sufficient 
to hold the shoulder fairly against the abut- 
ting surface, which it can be shown is the 
condition of maximum efficiency; the in- 
tensity of the pressure against the shoulder 
will be greatest at its extreme radius, de- 
creasing to zero at the center, the upper 
half of the shoulder being subjected to no 
stress whatever. Referring again to the 
diagram, the variation in the intensity of 
this pressure is represented graphically by 
the shaded triangle, the side f of which is 
proportional to the maximum stress. This 
stress is sustained by a surface forming a 
semi-circular ring, so that the total load on 
the shoulder may be represented by the 
solidity of a wedge of which the shaded 
semi-circle is the base, and f the height. 

This being the case the total pressure on 
the shoulder will be given by the equation 


W’=3 (Rr r+) A 


. . . | 
in which R is the outside, 7 the inside radius | 
of the shoulder, and f the maximum stress | 
to which it is subjected. 
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This load may be considered as concen- 


trated at its center of pressure, which is in 
a line normal to the shoulder, passing 
through the center of, gravity of the wedge. 

The distance y of this point from the 
center of the stud is given by 


ae m_s 
Y= a7 es 


The force W’ is resisted by the equal 
and opposite force W, which may be con- 
sidered as acting through the center of the 
neck without serious error. 

The equal forces W and W’ form a couple 
the moment of whichis Wy. This moment 
is equal to and balances the moment P L, 
of the load at the extremity of the stud, so 
that 

hott 

If now we assume, as a convenient limit, 
that the maximum stress on the shoulder 
shall not exceed 12,000 pounds per square 
inch, we shall have for the total allowable 
pressure on the shoulder of Fig. 12, in 
which R= 3” and r= {,”’, 2,603 pounds, 
acting at adistance, y = 0.522” from the cen- 
ter, which gives an allowable load, P = 226 
pounds at the extremity of the stud. 

The carrying capacity of a cylindrical 
beam of a diameter D, loaded at a distance 
L from the point of support, is given by 


_ » D's 


ee 
ms 


from which it follows that taking jf as 
before the body of the stud, if continuous 
into the support, would sustain a load of 
663 pounds, or nearly three times that 
which obtains from the capacity of the 
shoulder. 

‘* Easy Way’s” assertion that the diameter 
of the neck ‘‘ may be reduced below the pro- 
portion shown in the engraving without 
detriment” is correct as regards the form of 
stud which he so much admires, but the re- 
sult of such reduction is simply to lessen 
the badness of an essentially weak construc- 
tion. 

The reduction may, be advantageously 
carried to the point at which the capacity 
of the shoulder becomes equal to that of the 
bottom of the thread on the neck. 

For standard threads, the limit is reached 
when the diameter of the neck is ?’’, when 
W = 3,616 pounds, y = 0.486”" and P= 293 
pounds. The fiber stress at the bottom of 
the thread is 8,600 pounds per square inch. 

But even with this proportion of neck to 
outside diameter, the capacity of the stud 
is less than one-half that which should ob- 
tain from the diameter of the body. 

If the neck be reduced to }’’, the capacity 
of the shoulder will be somewhat increased, 
but the neck will then be so heavily loaded 
that the stress at the bottom of the thread 
will have passed the assigned limit. 

If we analyze in a similar manner the 
stresses to which the stud shown in Fig. 13 
is subjected, we shall find that, with a collar 
diameter of 2}’’, the carrying capacity of the 
shoulder is 7,125 pounds, and that y = 
0.756’, from which P = 900 pounds nearly, 
an excess of 36 per cent. over the capacity 
of the body of the stud. 

If the diameter of the collar is reduced to 
24’, the capacity of the shoulder will give 
P = 710 pounds, an excess of 7 per cent. 

By this analysis is shown that, even with 
the best attainable proportions, the form of 
stud shown in Fig. 12 has a capacity of 
but 50 per cent. of that which it should have 
if its strength were not impaired by a ‘‘re- 
duction which does not weaken it,” while 
by the “better” construction its full strength 
is retained. 

To point out this fact in a general way, 
but not to demonstrate it, was all that was 
intended to be done in the original article. 

It is true that, like many other things 
which are intriniscally bad, the form of 
stud shown in Fig. 12 will ‘‘do;” but I 
must still dissent from ‘* Easy Way’s” posi- 





tive assertion that it ‘‘is in all cases the 


| best form of stud to use.” 


While the above calculations have been 
made on the assumption that the stress in 


| the neck is wholly one of tension, whether 





or not this is the case will depend on the 
relative proportions of the different parts of 
the stud, and the character of the workman- 
ship. 

With approximately the proportions 
shown in Figs. 12 and 13, the stress in the 
neck is, without doubt, principally, if not 
wholly, tensile ; but if the neck of the stud 
shown in Fig. 13 be somewhat increased in 
length, at the same time fitting tightly in 
the hole in the plate, the stress would 
become partially, if not wholly, one of 
bending. With the construction shown in 
Fig. 12, in consequence of the small capac- 
ity of the neck to sustain a transverse load, 
this would not be the case. 


In answer to the criticism as to the in- 
crease in the number of pieces in Fig. 13, I 
would suggest that, while simplicity is a 
desideratum not to be lightly passed over, 
efficiency is of still greater importance ; and 
that it is always a matter of consideration 
for each special case, whether the gain in 
the efficiency of any construction is suffi- 
cient to compensate for its additional com- 
plexity. 

The importance of preserving the centers 
of turned work is entirely relative, and 
must give way when any greater advantage 
is to be gained thereby. Hollow shafting, 
crank-p‘ns and studs have been and are be- 
ing used by engineers of very good reputa- 
tion, as has-also the identical method of at- 
taching a_ retaining washer, to which 
‘‘ Easy Way” so much objects. Moreover, 
the tapping of the small screw into the end 
of the stud does not necessarily involve 
the destruction of the center, as the coun- 
tersink can easily be made sufficiently large 
to include the screw. 

In admitting that the ‘advantage in 
stability gained by Fig. 13 over Fig. 12 is 
due to the increased base diameter,” etc., 
‘*Easy Way” has admitted all that I claim, 
has, in fact, given his case entirely away. 

Increase of bearing area and of the dis- 
tance between its center of pressure and the 
center of the stud are the very objects 
sought for by the introduction of the col- 
lars of Figs. 13 and 14. 

We shall be obliged to ‘‘agree to disa- 
gree” as to the relative merits of his 
‘*screw and thimble” and the stud shown 
in Fig. 14. 

The screw and thimble is open to all the 
objections urged against the stud shown in 
Fig. 12, besides having some objectionable 
features of its own. 

In point of strength it is equivalent to 
Fig. 12, taking Das the outside, and d as 
the inside diameter of the sleeve. 

If the running piece be of cast iron, as is 
most usual, and the sleeve be also of cast- 
iron, in accordance with ‘“‘ Easy Way’s” 
suggestion, we have then the not usually 
considered desirable combination of a cast- 
iron shaft in a cast-iron bearing. 


Designers generally prefer to avoid tap- 
ping a bolt or stud into cast-iron when it 
has to be unscrewed, even at not frequent 
intervals. 

In the majority of cases the piece into 
which are screwed the studs now under 
consideration will be of that material. 


With the “ screw and thimble ” construc- 
tion this unscrewing and screwing up must 
be done whenever it becomes necessary to 
remove and replace the running piece. 

Neither of these objections hold against 
the stud so contemptuously dismissed as 
‘‘abominable.” What the objectionable 
points are and why the stud shown in Fig. 
14, is ‘‘ abominable,” and for what reasons 
the ‘‘screw and thimble” ‘‘makes a good 
job,” while the plain stud does not, ‘‘ Easy 
Way ” does not clearly state. 

Of the two constructions, the screw and 
thimble is certainly the most expensive, as, 
in addition to the screw, which will not 
differ much in cost from the stud proper of 
Fig. 14, it includes another expensive piece, 
the thimble, which must be bored and 
reamed, turned on the outside, and both 
ends faced, to make which will surely cost 
more than the machine screw and washer 
of the ‘‘abomination,” which by the way, 
is used regularly by at least one of the best 


and most widely known engineering con- 
cerns in the country. 

As to the strong language which would 
be caused by the substitution of ‘ the im- 
proved five-piece stud” for the ‘old two- 
piece style,” I will simply say that Fig. 12 
is a fair representation of the pinion stud 
formerly used by one of the best tool build- 
ing firms in New England, while the stud 
shown in Fig. 13 is that adopted by them in 
their latest designs. 

The change was the cause of no profanity 
as far as the writer has heard, nor, it is fair 
to state, did he have anything whatever to 
do with the change. 

If ‘‘Easy Way” will demonstrate the in- 
correctness of the above conclusions, either 
by analysis or by actual tests, I shall only 
be too glad to acknowledge my ‘curious 
errors,” but until then shall hardly feel 
like succumbing to the weight of his anony- 
mous criticism. A. J. SHaw. 


Hardening Steel. 
Editor American Machinist : 


The letter of Mr. Richards, under the 
above heading—in which he records the fact 
that attempting to verify a statement made 
by me, in order that he might reciprocate the 
acknowledged service I had performed in 
agreeing with him, on the expansion of steel 
in hardening, proved instead, apparently, 
that I was all off on the subject —contains, 
aside from the fact that, after all, we disa- 
gree, several strikingly curious statements. 

In the matter of the statement made by 
me in your issue of June 11. that ‘steel 
usually expands in cross section and con- 
tracts longitudinally in hardening, under 
different conditions of the steel as produced 
by working in the manufacture, or subse- 
quently, and by annealing, also through dif- 
ferences in heat at which hardening is done, 
differences in temper—carbon contained 
—differences in size and shape of pieces 
hardened, recognizing the self-evident fact 
that in mauy cases, particularly in large 
pieces, purely mechanical causes have as 
much to do with the matter as do the chem- 
ical make-up, or previous condition of steel— 
differences in alleged expansion and con- 
traction, even to absence or reversal of 
either, or both, appearing,” I have nothing 
to take back or modify. I said ‘‘usually.” 
I stand by that. Now, I suppose some crit- 
ical reader will go back and read over what 
Iam so ready to stand by, and will say, 
‘Should think he might.” Perhaps it isa 
rather elastic creed to pin one’s faith to, and 
then, the word ‘usually’ is so different 
from always, which I did not dare use. But 
here is just the thing that plagues the most 
of us in our wrestling with that indispensa- 
ble, but alleged most perverse of all things 
which mechanics have to deal with. ‘Steel 
don’t always act alike.” Of course we 
meet now and then the fortunate individual 
who never has any trouble, has used the 
same brand of steel for thirty years, anneals 
it himself, doing it just the same now as he 
did thirty years ago, and has a dark room in 
which to do his hardening, does it just 
exactly so every time, and it comes out all 
right. But, he is too old fashioned. Hear 
this man. ‘I tell you a steel that has got 
to be heated just so for annealing or hard- 
ening ain’t worth a cent. I want steel that 
will harden at a low heat, will harden if you 
don’t happen to get it quite up to where 
you mean to,and at the same time if you 
happen to get it a little hotter, or a good 
deal hotter than you mean to, it has no bus- 
iness, if it’s good steel to crack, and come to 
draw the temper it ought to make a good 
tool. I tell you, there is no use talking; 
when you harden steel as we do by the 
thousands of pieces, you can’t watch every 
piece and get just such a heat, same as you 
would in hardening a lathe or planer tool. 
You’ve got to have asteel that will harden at 
all the different degrees of heat from a dark 
red up toa yellow—mighty near white some- 
times—and come out all right. You've 
struck the wrong man to talk to about a just 
right heat at which to harden steel. What 


hurt does it do to heat steel? Don’t we weld 
i?” 








The above little address was for my es- 
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pecial benefit, and was intended to take me 
down a peg, the person who addressed 
the oracular statements to me following them 
up with the assurance that he knew just 
what he was talking about; had worked 
steel forty years, and had made it, doing all 
the different parts of steel making from the 
ore bed down to the finished bar. 

Steel don’t act always the same, lacks 
uniformity! Humph. But I am neglecting 
Mr. Richards. Let us look at the table he 
gives us. Four pieces hardened. Ex- 
pansion, .0195’” .022’’, .0245’’, .029”’ respect- 
ively. Thatthe ratio of expansion should 
have been a continually increasing quantity 
from No.1 fo No. 4, or that there should 
have been so great a difference as between 
.00236 and .00356 need not seem strange 
perhaps. That is the way steel acts. 
‘Varies so.” 

But let us look into the result of anneal- 
ing and rehardening Nos. 3 and 4. We 
must admit that here was a strikingly 
curious display of both uniform action and 
lack thereof. According to the record, 
No. 3 contracted by annealing .0295’’, in 
doing which it became shorter by .005 than 
it was before the first hardening. Still, 
very curiously, on rehardening it went back 
to exactly the same length 8.443 produced 
by the first hardening. This would tend to 
prove that hardened steel has its fixed 
volume, while annealed steel is variable, 
and that no matter what the starting point, 
hardening brings it back a second time to 
exactly where first hardening had drawn 
the line. 

But here comes the conduct of No. 4 to 
upset our reasoning. Instead of going to 
.005 shorter than at first, it went to only .0005 
shorter, and instead of expanding from that 
in hardening to just where it was before 
annealing, it stopped short by .0005. These 
tables are very interesting, not altogether 
for their record, but for the apparent con- 
fidence with which figures are used to the 
fourth and fifth place in decimals as repre- 
senting, it is to be supposed, parts of an 
inch. 

I have little to say about the thim- 
bles. Betweeen the way they acted and the 
tables we have been considering, Mr. Rich- 
ards has knocked the wind out of me 
pretty much. It looks as though I ought to 
reverse my statement and have the expan- 
sion longitudinal, and contraction crosswise, 
don’t it? I suspect there will be other testi- 
mony, however, and I don’t propose to 
change until it comes in. Now, as to 
‘‘guess-work, being at sea, the little we 
know, pangs of shame, utter ignorance, no 
way of telling good stuff, unsafety of assert- 
ing that steel has been burned,” etc., etc., 
let us look into this a little. 

If I know that steel has been overheated, 
and take upon myself to tell Mr. Tool- 
dresser so, or any other man, | expect to 
substantiate the charge. If not, what right 
have I to assume to know? I have a stand- 
ard. An assertion backed up by actual 
proof is better than any denial. There isno 
invention needed to protect a man in mak- 
ing the charge that steel as judged bv its 
condition after being hardened has been 
over-heated for bardening, if such was 
the fact. All that is needed is to learn to 
understand the index by which over-heated 
steel tells its own story. Invention needed! 
Why, a natural law governs the matter, 
which is as fixed and unchangeable as that 
of gravitation. Of course it is very easy to 
look on at, all the variety of conditions in 
which steel is put, and say that our knowl- 
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assume with entire safety if steel does 
break more easily, and shows as coarse or 
coarser grain than it did or would have 
done before hardening, that it was over- 
heated. That the record of over-heating 
will be found in the strength, and in the 
grain of the steel, is unquestionable. It fol- 
lows as an inevitable result of over-heating, 
that steel shall be made more brittle, 
weaker, coarser, or at least will have missed 
that most valuable of all results of harden- 
ing, refining by hardening. Really, Mr. R., 
you must be joking. With all the good 
things we have read from your pen, and 
your clear way of putting things, I think 
you must be ‘‘up” on all these matters. 
And again, we are to expect better steel 
working and hardening from the novice than 
from the older, more experienced workman 
asarule,are we? How does this agree with 
the facts? That there is ‘‘ absolutely no 
standard to refer to by which to know when 
we are right, nothing but the memory of a 
color, and that resonance instead of lumin- 
osity might let us out of our trouble,” reads 
well, but in face of the fact that there are 
standards by which brainy, thinking men 
gauge their action daily in hardening and 
tempering the thousands of tools and dies of 
steel, which in their serviceability are equal 
to the wonderful blades of Damascus, of 
which such awful lies have been told, why 
should steel temperers be taunted with 





‘© A tool-dresser is at 


alleged ignorance? 





his best at 40 or 45.” That depends. He is 
at his best just whenever he can properly 
shape and properly work the tools he has 
to make, and to harden tools at a proper 
heat is imperative. Boys, you who are 
working and hardening steel, don’t let Mr. 
Richards scare you. I don’t care if you are 
not nearly out of your teens, you can learn 
to harden steel to be at its very best, and no 
man at any age can do more. 
‘‘Improvements in the processes of steel 
production have been all in the direction of 
cheapness, none towards improvement in 
the quality of steel.” 
there be in such a statement? Why, there 
first quality steel was being made and used 
as at present. 
is doing twice, treble, fourfold, yes, ten 
times the work in the same time that could 
have been done with the best to be had 
forty years ago. 


than in the production of steel. 





edge of it don’t spread evenly; that we 
can’t tell how hard a thing is, nor whether 
a pocket-knife is good stuff. Perhaps we 
can’t, but we can know something. We 
know why we harden stee] at all, don’t we? 
If it was hard enough without we wouldn’t 
harden it, would we ? But the books teach 
that hardened steel is likely to break easily, 
therefore it must be tempered; softened to 
insure sufficient tenacity, and so a scale of 
colors are expected to guide us. 
is the hardest pitch to get over in the hill of 
learning, steel-wise. We need to learn that 
steel is not, by hardening at a right heat, put 
n condition to break more easily. 


Just here | 


We can | 


|sands of intermediate places between iron 
|and high grade steel; dearer, finer, better, 


to fill places and perform operations which | 
|increasing skill and close competition have | 


| developed. Better look into this matter 
a little before we decide that steel makers 
|are on the retrograde. Now here is a puz- 


| 
| zle. 


'an invention which would enable one to 
charge him with his faults in that direction 


and substantiate the charge would be of | 


more value than the coat of mail to the 


has never been a time when so much really | 


‘‘ steel is often overheated by the manufac- 













COMPRESSION COUPLING. 





Steel is in use to-day which | 


|of which it is made is condemned as worth- 
In no direction mechani- | 
cal has there been greater improvements | 
Cheaper to | 
take the place of iron, and to fill the thou- | 


If there is ‘‘no meaas of knowing | 
| when Mr. Tooldresser overheats steel, and | 


medieval knight,” how can the fact that | 


| drawing shells. 
What object can | 


turer’ be so easily determined ? 

Why would the over-heating of one be 
more apparent than that of the other, and 
why would not the denial of Mr. Steel- 
maker be just as strong defense as the 
denial of Mr. Tooldresser? How does the 
average steel consumer know when steel 
that has been ‘“‘ burnt” by the manufac- 
turer should be discarded? What are the 
signs? Where do the bad effects show 
themselves, and how? Some of us. who 
feel quite sure of some things, would like 
to know this 

I am off from the main subject, I fear. 
Expansion or contraction by hardening is 
under discussion. How does this strike the 
reader who believes that steel expands in 
length, as a result of hardening? A tap on 
hardening showed such a discrepancy of 
pitch as to lead to critical measurement and 
comparison with an exact duplicate, not yet 
hardened. It was found to have contracted, 
as between a certain number of threads, 
over .020’. It was annealed and rehard- 
ened; the contraction was almost identical 
with that of the first hardening, or the dis- 
tance between the threads, as measured, 
was over .040”, less than before the first 
hardening. After a third and fourth hard- 
ening the result was about the same. I am 
repeating this from memory, and as my in- 
formant is a reader of the AMERICAN Ma- 
OHINIST, I hope, if Iam wrong, he will set 
me right. My recollection is 
that the contraction, in the ag- 
gregate, was about .095’, and 
was nearly uniform, as between 
the four hardenings, while, as I 
remember it, this amount of 
contraction took place in a sur- 
prisingly short distance in the 
length of the tap. If it should 
turn out that the tap ex- 


panded lengthwise, Mr. Richards ought to 
know it from my informant, in order that 
the service can be reciprocated. 

Up in the Naugatuck valley, ‘‘ out in the 
woods” I remember hearing a New York 
city man say, not long since, sheet metal 
workers know something about shrinking 
steel by hardening. Thousands of dies are 
made and used in this valley, in which to 
‘‘shrink” by rehardening is considered 
among the most valuable qualities steel can 
possess. Dies wear in use above the limit in 
These dies are only too 
large. Rehardening shrinks the hole, con- 
tracts the working part of the die, and by 
grinding out to standard size a practically 
new die ishad. This shrinking is done over 
and over. Ifa die will not shrink every 
time it is rehardened, up to the time when it 
cracks from too many repetitions, the steel 


less. S. W. GoopyEAr. 


Failure in Tempering. 
| Editor American Machinist : 

I would like to lay the following before 
your readers, in the hopes of getting light : 
Sometime since I had to make and temper 
‘two steel rings of the following dimensions: 
Inside diameter, 10} inches; outside diame- 
ter, 124 inches; thickness, y, inch. The 
rings were not continuous; that is,a space of 
6 inches was cut out. The rings were made 
|of Naylor’s best cast steel, annealed, before 
| finishing, in sawdust over night. 

For tempering I bad a cast-iron ring 14 
inches outside diameter and 1 inch thick 
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the rings were nicely fitted and held by 
six ,5, inch screws, the holes in the cast- 
iron being enlarged to allow for expansion 
and contraction. I heated all together, 
dipped in lard oil, and when tested the rings 
were not hard enough, but were otherwise 
perfect. I heated again and plunged in 
warm water, when the rings cracked across 
from the screw holes. 

I have studied the case, and have con- 
cluded that the water found its way under 
the steel rings at the screws, and that this 
caused the rings to rise, and the screws 
holding them caused them to crack. 

I would like to know from some one of 
experience if I am ‘right, and also how to 
temper such rings without breaking, keeping 
them true. H. E. CuristTMan. 


Shrinkage for Tire. 
Editor American Machinist : 


Referring to the article on ‘* Standard 
Sizes’ for Locomotive Wheel Centers and 
Tires,’ AmericoAN Maonrnist, July 2, I 
think it would be an improvement to bore 
the tires to standard sizes (by gauge) then 
let the master mechanics or builders use 
their judgment as to shrinkage. The 
shrinkage given in the article referred to 
would not be enough for this division. We 
have used steel tires for 21 years, and have 
not had one come loose. Two only have 
broken, and these broke at the same place 
on the road; the cause was found to be a 
defective crossing. Since this has been 
fixed no trouble has. been experienced. 
Following is the allowance we give for 


shrinkage : 
Wheel Center. Shrinkage. 
1 , 
624 , rvs , 
563’ es” 
491” sd 
434” te” 


With these shrinkages the tire is used 
down to one inch in thickness. 
W. J. McCarrott. 
Delano, Penn. 








<> 
Compression Coupling for Shafting. 





The coupling which we illustrate here- 
with is the invention of John G. Shepard, 
61 Pleasant street, Hartford, Conn. The 
principle upon which it grips the shaft will 
be better understood by referring to the 
manner of making it. The binding pieces 
being in place, the coupling is bored out 
about ;}, inch smaller than the shaft. After 
being bored, a mandrel , inch smaller is 
placed inthe hole, the binding pieces clamped 
down to the mandrel, the coupling drawn 
tight together on the mandrel, and the end 
holes for the binding bolts drilled and reamed. 
From the manner in which the coupling is 
constructed it will be readily understood 
that if it is placed on the shafts to be coup- 
led, with key in place, and the binding bolts 
screwed up, it will have a firm grip. 

The taper plug shown is used to open the 
coup ing a little when putting it on or taking 
it off the shaft; when the coupling is on, the 
plug is, of course, removed. 

ope 


An enterprising market gardener in that 
highly cultured suburb of Boston, Cam- 
bridge, gets ahead of his competitors in the 
early spring by using steam for forcing 
purposes. His beds, it is said, have not 
only the glass coverings which are provided 
for ordinary hot-beds, but a novel arrange- 
ment in addition, in the shape of a system of 
underground steam pipes. These are for 
the benefit of uncovered beds as well as for 
those that are glass covered; so that in early 
May, when the ordinary hot-bed has gone 
by, the forcing process may still go on, even 
in uncovered out-door beds, by means of 
| this ‘‘ bottom heat” in the pipes. The plan 
lis said to pay.—Syracuse Evening Herald. 


-~<—_- -—— 


The citizens of Indianapolis, Ind., are 
happy in the fact that plenty of natural gas 
is being found near the city. It is pro- 
posed to furnish it to the citizens for 10 
cents per thousand feet. 





turned up on one side only. To this cast-iron 
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Prospects for Fall Trade. 





fall. 


in the past few years. 


this. 
be good. 


yield, acre for acre, will be high. 


important extent. 


this fall. 


with good prospects of success. 
number of mills 
South point to close competition in the 


The large 


terially affect trade this fall. 

In iron and steel there is absolutely no 
accumulation of stock. Furnacemen have 
just supplied the demand in iron, and as 
there is every reason to believe that there 


they must be busier laterin the season. In 
steel rails, mills are behind orders to the 
extent that foreign rail makers have been 
enabled to place several very satisfactory 
orders. This will, however, right itself, 
and American rail makers will take care of 
American demands. 

On the whole the prospects for a good 
fall trade were never better, and the only 
disaster likely to come to manufactures is 
from the anticipation of something akin to 
a boom, which will not come this fall. 
But there will be an increased demand for 
goods that means a gradual increase of the 
means of supply. 

——~@>e———— 
The New York Factory Law. 





The factory law of the State of New 
York is now, owing to the appointment of a 
sufficient number of inspectors, likely to be 
rigidly enforced. This is a good thing, be- 
cause enforcing a law is the only way of 
finding out whether it is good or bad. 
Laws similar to this have been and are still 
nominally in force in several States, but 
their enforcement has always been a farce. 
Like many other laws, there has been no in- 
tention of enforcing them. 

This law applies to all manufacturing 
establishments where as many as five per- 
sons are employed. By one of its provi- 
sions no child under thirteen years of age 
shall be employed in any manufacturing 
establishment. This provision may some- 
times appear to work hardship. There are 
undoubtedly instances where the wages— 
small as they are—of children under this 
age seem essential to the support of the 
family. But these cases are rare compared 
to those in which such children are com- 
pelled to work by improvident parents, and 
permitted to do so by the cupidity of em- 
ployers. In any event, putting such babies 
at work in close factories is a species of 
murder that ought not to be tolerated in 
civilized communities. This provision of 
the law willbe very generally acknowledged 
to be wise, on the ground that the State has 
a right to look after the physical and moral 
welfare of coming generations. There is a 
large surplus of labor in the world just 
now, and there is no excuse for putting the 


anyone. 

The New York factory act also provides 
that boys under eighteen and girls under 
twenty-one years of age shall not be em- 
ployed in a manufactory longer than sixty 
hours a week. We do not see that any 
fault can be found with this provision. 
There are, we believe, factories where the 





hours of labor are longer, but these hours 





in construction at the 


future, but this will not be likely to ma- 





ought to be shortened, at least in the in- 
stance of children. This provision appears 


Already manufacturers are looking for-| to be good, and altogether conservative. 
ward to the prospects for business next 


Other provisions of the law regulate 


No one is wise enough to foretell what | guarding against accidents, providing fire 
a few months may bring forth, but judging | escapes, sanitary regulations, etc. 
from the past there is every reason to ex-| of the law must be posted in every room. 
pect a good fall trade; a trade that shall 
show decided improvement over anything | fine ranging from $50 to $100, or, if the 


A copy 
Infraction of the law is punishable by a 


fine is not paid, by imprisonment from thirty 


There are several reasons for believing | to ninety days. 
The crops, on the whole, are likely to 


The law will, we hope, have a fair trial, 


In some localities the drought | to the end that modifications may be made 
has worked trouble, but on an average the |if found advisable. 
And the 
increase in acreage will swell the total to an 
Railroads are already 
taking cognizance of the increased facilities | not be found. For all that, this law may be 
they must furnish; there is every reason to| as nearly perfect as it is possible to frame a 
believe that railroad business will be lively | law. 


In some cases its 
enforcement may not seem to be the best 
thing, but no law could be devised, against 
which in isolated instances objections could 


It would be better if such matters 
could be left to regulate themselves, but 


In textile fabrics there is evidence that} abundant experience has proved that they 
the demand will be well up to the supply. 
Surplus stocks have been worked off, and | on this subject is necessary, by all means let 
mills that have been idle are starting up| it be kept as faras possible from being a dead 


cannot be so left with safety. Since a law 


letter, then eventually it will crystallize 
into something that is right, if it is not 
right now. 





Ee > 
The Railroad Question, 








There are two ways of discussing the 
relation of railroads to the general public 
both of which are about equally wrong. 


will be an increased demand, it appears that |In one view railroads are looked upon as 


the very essence of monopoly—the only 
object their projectors have in view being 
legalized and unlegalized robbery. The 
other view is that since railroads have done 
so much to develop the country they are 
entitled metaphorically —almost literally 
sometimes—to the earth. A sensible view 
of the case is that property in railroads 
should be protected just as any other 
property is protected; that railroad mana- 
gers and owners are in no way above the 
law, and that when they take what does 
not belong to them they should be dis- 
possessed of it in the quickest possible 
manner. The greatest cause of complaint 
there is to-day against railroad corporations 
is that the people elect lawmakers that can 
be bribed for an amazingly small amount of 
money into passing any kind of bills that 
are wanted. If honest men were elected to 
make laws, and these laws were rigidly 
enforced, there would be little cause of 
complaint against railroad corporations. 
The man who needlessly exposes his pocket 
book is about as blameworthy as the one 
who takes it. 

If railroad corporations claim land that 
does not belong to them, their claim should 
be disregarded, just as it has been in some 
recent instances. Whatever they have a 
legal title to should be conceded, as it would 
be in the case of an individual. Those 
who argue that the law should be stretched 
to secure lands to railroads that they have 
forfeited their title to through non-perform- 
ance of their part of the contract, are off in 
their argument, just as much as those are 
who propose stretching the law against 
railroads. 

The talk about the great civilizing agency 
of railroads is the merest nonsense. Rail- 
roads are projected and built for the sole 
purpose of making money. So far as they 
tend to improve and civilize the country, 
that is something that belongs tothe people, 
and not to the men who put one dollar into 
an enterprise for the sake of getting two 
dollars out of it. The cause of railroad 
corporations is only harmed by the attempt 
10 pose those who own them as exemplars 
of the rare virtue of disinterested benevo- 
lence. The late Mr. Vanderbilt voiced the 
sentiment of railroad managers — rather 


cradle under contribution for the benefit of{ profanely and with unnecessary bluntness 


—when he said, ‘* the peopite be damned,” 
and this is about the sentiment of the people 
towards railroad corporations. The whole 
matter is one of dollars and cents, just as 
all business transactions are; there is no 
more sentiment about it than there is in 
pork packing in Cincinnati or Chicago. All 


contract by both parties to it. Experience 
has shown time and again that railroad 
corporations will take all they can get ; this 
is an almost universal weakness of human 
nature. The duty of the government is to 
see that they get only what belongs to them, 
and the public ask no more than this. 

—— 


The Cost of Fire Protection. 








There is manifest weakness on the part of 
the citizens of a great many towns in this 
country in not providing the protection 
against fire afforded by a steam fire engine. 
The cost to the business interests of a town 
from lack of means of dealing with fires is 


protection, and this cost has to be met just 
as surely and as regularly as the cost of fire 
protection; it is not something that can be 
put in the remote future and covered with a 
contingency. Insurance companies have 
recently shown that they have an excellent 
understanding of the value of fire protection, 
and in some States are discriminating with 
something like vengeance against towns that 
do noi provide for putting out fires. But in 
this the companies are only acting up to 
common sense. It is cheaper to control 
fires than it is to pay for the damage they 
do, and the citizens of any town must do 
one or the other. It isnot uncommon at the 
present time to hear of a fire loss in a com- 
paratively small village seldom reached in 
large cities. As a matter of fact discrimina- 
tion in insurance rates has been against 
property in cities provided with almost per- 
fect means for controlling fires. 

The great trouble in bringing about fire 
protection in small towns is the bugbear of 
cost. And in the main it is a bugbear. 
Viewing the elaborate systems of large 
cities, fire protection appears to be a costly 
luxury. Looked at as a simple matter of 
dollars and cents it is nothing of the kind. 
Compared with the increased cost of insur- 
ance where there is no protection, and with 
the menace to manufacture and general 
business, which keeps both away, to the 
great disadvantage of the locality, it is insig- 
nificant. 

Without going into particulars an initial 
expenditure of from $5,000 to $10,000 and a 
yearly outlay from $1,000 to $2,000, which 
outlay shall include interest on investment, 
or sinking fund, will purchase a steam fire 
engine and the appurtenances required, put 
in cisterns, and maintain a very efficient fire- 
department, in proportion but little inferior 
to those in our large cities. It will reduce 
insurance and offer inducements to manu- 
facture, paying for cost several times over. 

We have no better suggestion to offer to 
towns that for lack of fire protection are 
likely to be wiped out any day, than to find 
out the cost of good fire protection, then 
compare this with the cost of getting along 
without it. 

—— 


Literary Notes. 








We have received from the Hartford 
Steam Boiler Inspection and Insurance Com- 
pany, a bound volume of Zhe Locomotive 
for 1886. It is a book of nearly 200 pages, 
full of matter of interest to steam users, 
and those having charge of boilers. This 
‘matter relates to current practice, and gives 
the latest experience and observations on 
steam boilers. The price is one dollar; 
sold by the company at their Hartford 
office. 


A HAND BOOK ON THE TEETH OF GEARS. 
Their Curves, Properties, and Practical Construc- 
tion. With a Bevel Gear Chart for Shaping 
Bevel Gears without Drafting. George B. Grant, 
66 Beverly street, Boston, Mass. Second Edition, 
Enlarged. 

The author of this book is a practical 
gear maker, engaged in the business of 
making gears, as well as a writer of recog- 
nized ability. upon the subject of the teeth 
of wheels. In the present work he has 
clearly explained the processes of calculat- 
ing and laying out the teeth of gears, ina 
way that can be understood in the shop. 





that is wanted is the strict enforcement of 





The processes are shop processes, and da 


the law, and living up to the letter of the | not require translation before being used. 
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often ten times greater than the cost of such” 
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The present edition of this work contains 
the bevel gear chart, by the use of which 
bevel gear blanks can be shaped by the 
lathesman, without the necessity of making 
a drawing. This edition also contains sev- 
eral papers relating more particularly to 
the theory of gear teeth, which will be 
found interesting to the student. Rules for 
the strength and horse-power of teeth are 
also given. The book has been enlarged to 
about three times its original size, but is 
still sold for one dollar. 


= ag PIONS mi 
(UES nstERS 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invart- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials nor loca- 
tion will be published. 


(310) H.I.J., Omaha, Neb., asks: Will 
a steam engine use more steam running at 225 revo- 
lutions than at 150, the work being the same in both 
cases? A.—That will depend upon circumstances. 
No intelligent answer can be given without know- 
ing the kind of engine, the size, the load on engine 
and the steam pressure. 


(311) J.G., Newark, N.J., asks: How 
can the internal bursting pressure of boiler tubes 
be found? A.—For short tubes in which the ele- 
ment of the length of the tube can be omitted, the 
following rule is used: Multiply the tensile 
resistance of material per square inch in pounds 
by twice the thickness in inches: divide this pro- 
duct by the diameter in inches; the quotient will 
be the bursting pressure. For long tubes the 
bursting pressure is less. 


(312) P.J. F., Beaver Falls, Pa., asks: 
Do you think it safe to run a cast-iron fly-wheel 18 
feet diumeter, 22-inch face, 10-inch thickness of 
rim, held together as in sketch, at 100 revolutions 
per minute? A.—The sketch shows the rim at the 
joint, from which we infer that the wheel is made 
in halves. The fastening shown (on one side) con- 
sists of three 2-inch bolts through lugs, and three 
2-inch rods passing over the joint in recesses in the 
outer edge of the rim; then the ends are turned 
at right angles and pass through the rim, having 
nuts on the inside. We assume the rim of the 
wheel will weigh, approximately, 40,000 lbs., which 
would make the centrifugal force 1,170,721 lbs. The 
12 bolts and rods must then hold 372,650 lbs. The 
cross-section of these bolts and rods, allowing for 
the threads on the bolts, we assume to be 30 inches ; 
hence the tensile strain is more than 12,000 lbs. 
per square inch. This is much too high for the 
bolts, and considerably too high for the rods. 
There is another point that should be carefully 
considered in fastenings of this kind. That is, the 
rods referred to are not likely to get much strain 
until the joint has opened somewhat, while the 
bolts are screwed tight, and have considerable 
initial strain. This may throw nearly all the duty 
of holding the halves of the wheel together on the 
six bolts, weakened by threading. We do not know 
how far the above may be true of this wheel; that 
will depend largely upon how the rods are fitted 
and put into place. The wheel may run for years, 
but we should not care to take the responsibility 
of running it. So far as the rim of the wheel is 
concerned, making allowance for the holes for 
rods, the breaking strain will be less than 1,200 Ibs. 
per square inch; hence this part of the wheel 
should be quite safe. Built-up fly-wheels, when 
they give way, almost invariably do so in the 
fastenings. 

(313) G. B., Utica, N. Y., writes: In 
your paper, March 26, 1887, an article was pub- 
lished written by James Heron, in which I am 
interested. What I would ask of you is to publish 
a standard system for constructing a locomotive 
boiler. I feel certain that such an article would be 
very interesting to the trade. A.—The article 
referred to simply shows a method by which the 
dimensions of a number of locomotive fire-boxes of 
different sizes can be kept on one drawing. This 
is accomplished by placing letters in place of 
dimensions on the drawing, and on the same sheet 
a table is given in which the dimensions are tabu- 
lated, which are to take the place of the letters on 
the drawing. This system can be very easily ex- 
tended by making a drawing of the whole boiler, 
and writing letters in place of dimensions on the 
drawing and extending the table. This method of 
keeping the dimensions of similar mechanism was 
frequently and is now used to some extent, and 
before the blue-print process was known, saved 
considerable time in the drawing room. But with 
the blue-print process at hand a better method 
may now and is often adopted, and that is by 
making a tracing of the boiler or other mechanism, 
but leaving such dimensions out which may differ 
in similar boilers or other mechanism, From these 
tracings any number of blue prints can be made, 
and the true dimension written iu the correct places 
on the biue prints. With this method a table is not 
used. The advantage of this method must be appar- 
ent. Two blue prints of a boiler are readily made, 
and the true dimensions written upon them. One of 

















these blue prints is filed away for future reference, 
and the other is sent into the shop. In this manner 
an excellent record is kept, and the shop quickly 
supplied with good working drawings, and with 
very little expense. 


(314) A. B., Newark, N. J., asks: 1. 
Please give me a rule for computing for the stress 
brought to bear on boiler braces at different angles. 
A.—In order to give an intelligent answer, let us 
take the following example: Let S represent the 
circular shell of a boiler; H a head, ich is flat 
and must be stayed; B one of the boiler braces, 
which sustains the head H; and let the pressure at 
A, which the brace B must resist, be equal to 10,000 
pounds acting in the direction of tue arrows. The 
question now arises, What will be the stress On the 
brace B? A.—This problem can be solved in two ways 
—first, by a graphic construction, and secondly, by 
calculation. First, by graphic construction: Draw 
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a horizontal line C D; the length of this line must 
now be made to represent the given pressure of 
10,000 pounds. This is done by adopting a certain 
length to represent a certain number of pounds; 
thus, for instance, we may say that ¥ of an inch is 
to represent 1,000 pounds, or ¥ of an inch is to rep- 
resent 500 pounds, or ¥ of an inch isto represent 
1,000 or 500 pounds; in fact, the amount of pressure 
that ¥, or 4 of aninchis to representisa matter of 
choice. Let us adopt ¥ of an inch to represent 1,000 
pounds; and now, since the line C D must repre- 
sent 10,000 pounds, we must make the length from 
C to D equal to 5 inches—that is, 4’ x10=5 inches. 
Through the point D draw aline EF D perpendicu- 
lar to C D; and through the point C draw a line 
parallel to the brace B, cutting F D at the point EZ. 
The length of the line C F will represent the stress 
brought to bear on the brace B in resisting the 
10,000 pounds pressure at A. Now, since every 4% 
of an inch on the line C D represents 1,000 pounds, 
every \% of an inch on the line C E will also repre- 
sent 1,000 pounds, and consequently, if the line C EZ 
measures 514 inches, which is equal to 44x11, we 
conclude that the stress in this brace B is 11,000 
pounds; or, if the length of the line C £ is equal to 
5% inches, then the stress in the brace B is equal 
to 11,500 pounds. Inshort, the stress in the brace B 
is to the pressure at A as the length of the line CE 
is to the length of the line C D. If the stressin the 
brace is to be found by calculation, we again con- 
struct the triangle C E D as before. This triangle 
will be a right-angled triangle, and consequently 
we can find the length of the line C D by the fol- 
lowing rule: Add the square of the line C D to the 
square of the line FE D; the square root of the sum 
will be the length of the line C E. If the length of 
this line is found to be 514 inches, and we have 
adopted 1% of an inch to represent 1,000 pounds, 
then the stress on the brace is equal to 11,000 
pounds. 2. To what extent is a boiler self-sustain- 
Ing? A.—Only boilers in which all the surfaces 
are cylindrical, and which do not exceed a certain 
length, aie self-sustaining. The safest way would 
be to assume that no boiler is self-sustaining, 
unless proved to be self-sustaining by calculation. 


USINESS (SPECIALS 


Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 














New Book for Machinists. 

Link-Belting. 

Send for catalogue of Link-Belting. 

Over 50,000,000 feet of Link Belt in use. 

Link-Belt Machinery Co., Chicago and N. Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Edw. Sears ,Wood Engraver, 169 William st, N. Y. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
AirCompressors, Rock Drills. J.Clayton,43 Dey st., NY 
Exhaust Tumbl’g Bbls. Henderson B’s., Waterb’y,Ct. 


For Improved Cooper Stoves, send to Variety 
Machine Uo., Warsaw, N. Y. 


Light articles built toorder by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


The Best Upright Hammers run by beltare made 
by W. P. Duncan & Co., Bellefonte, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York.” 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph BSrandt,38 Cortlandt st.. N.Y 


Solid Nickel-Seated *“* Pop” Safety Valves. Con- 
solidated safety Valve Co., 111 Liberty st., Y. N. 


Robbs’ Patent Composition for case-hardening. 
Send forcircular. F. W. Tasney, Paterson, N. J. 


Davis Key-Seating Machines, kept in stock, b 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. ’ 


* How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 120 Liberty st., N.Y. 


‘*Bradley’s Power Hammers, the best in th 
world.” 2sizes. Bradley & Co., Syracuse, N. Y. 
Injectors, Ejectors, Oil Cups, Sight Feed Lubri- 


See adv., p. 16. 





cators, etc. Arthur Appleton, 45 Cortlandtst., N.Y. 


For Sale—Very successful Single-Valve Auto- 
matic Governor Patent. Address Patent, AM. MACH. 


20'', 25’’. 28" B.G.and 8. F. upright drills for imme- 
diate delivery. Currier & Snyder, Worcester, Mass. 


Ice and Refrigerating Machines. 124 built, and all 
successful. David Boyle, 521 Monroe St.,Chicago, Ill. 
Drawing Materials, all kinds. Get catalogue. Men- 
tion this paper. G. 8. Woolman, 116 Fulton st., N. Y. 


The Improved Tabor Steam Engine Indicator, 
= > sold by The Ashcroft Mfg. Co., 111 Liberty 
st., N. 

Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 

Machinists’ supplies, brass goods, m’f’rs’ supplies, 
polishing materials, all kinds wire, metals, etc. ; in 
any quantity. Jordan & Gottfried, 208 Canal st. N.Y. 


For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting mp Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 18th st., N.Y. Send for des’n. 


Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See July 16, p. 14. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

The Holly Manufacturing Company, of Lockport, 
N. Y., will send, on application, their pamphlet 
illustrating pumping machinery and reports of 
duty trials. 

Pres’ for sale. Quick-acting; hole in bed, 8x5 
punches to center of 13-inch sheet; 23-inch shaft; 
also four-spindle Drill. B. W. Payne & Sons, 
Elmira, New York. 

Reed’s Engineer’s Hand-Book to the Local Board 
Examinations. Eleventh edition revised and en- 
larged, with 260 diagrams and 36 large plates. 8vo., 
cloth, $4.50, post-paid. Catalogue of books free. 
E. & FN. Spon, 35 Murray st., New York. 

** Indicator Practice and Steam Engine ne.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 


** Binders” for the AMERICAN MACHINIST. Two 
styles—the ‘‘Common Sense,” as heretofore sold 
by us, and mailed to any address at $1.00 each, and 
the **‘New Handy,” mailed at 50c. each. The 
former has stiff board covers, while the latter has 
flexible covers, the full page opening flat. Either 
will hold the entire 52issues of any volume. AMERI- 
CAN MACHINIST PUB’G Co., 96 Fulton st., New York 




















W. S. Warner will build an ice factory at Palma 
Sola, Fla. 

A.machine shop is to be built at Belfast, Me., by 
Isaac Varney. 

The Augusta Wrench Company will move their 
works to Oakland, Me. 

It is expected that work will soon be begun on the 
Roanoke (Va.) Cotton Mill. 

A new dry-dock is to be built at the navy yard in 
Brooklyn, at a cost of $550,000. 

The National Tube Works, McKeesport, Pa., pro- 
pose building another rolling mill. 

All new manufacturing enterprises in West 
Point, Va., are exempt from taxation. 


Wm. Kramer will build a carriage shop on Tenth 
avenue, north of 190th street, New York. 


An electric light plant is to be built at Orlando, 
Fla. F. B. Pickering has the matter in hand. 


E. Wilkinson is connected with a company to 
build an electric light plant at West Point, Va. 


J. B. Snook & Sons will build a brick factory, 
73x86, five stories, on Bank and West streets, New 
York. 

The Tilden Paper Company, of Watertown, N. Y., 
will build a paper mill between Watertown and 
Brownville. 


The Vosburg Manufact'ring Company will 
build a large brick factory on State street, near 
Smith street, Brooklyn, N. Y. 


The Springfield (Mass.) Republican says the Thorn- 
dike Company are to put in a large engine at their 
No. 1 Mill to use in case of low water. 


Blain Brothers propose to build car shops at 
Jacksonville, Fla. Land has heen donated, and 
stock taken in the enterprise by the citizens. 


The Bonifay Brick Company, Bonifay, Fla., are 
increasing their plant, being so much encouraged 
with their first burning they are laying out a new 
yard. 

The consolidated Brooklyn elevated railroad 
companies have given the Rhode Island Locomo- 
tive Works, of:Providence, R. I., an order for 45 
locomotives. 


William Tod & Co., Youngstown, Ohio, shipped, 
last week, Porter-Hamilton engines aggregating 
12,000 horse-power. They are building an engine 
for a blast furnace, with steam cylinders 34x48’, 
and air cylinders 84''x48"’. 


The Boston Twist Drill Company has been organ- 
ized at Saco, Maine for manufacturing and dealing 
in drills. Capital stock, $60,000; paid in, $300; par 
value of shares, $100. Geo. T. Clark, president: 
Alfred A. Brooks, treasurer. 


Weber D. Updegraff, Pittsburgh, Pa., John M. 
Sweeney and Andrew T. Sweeney, of Wheeling, 
W. Va., and others, have incorporated the Auto- 
matic Packing Company, of Wheeling, W. Va., for 
the purpose of selling automatic packings for loco- 
motives, and buying and selling machinery and 
apparatus of any description. 


The Lewiston Locomotive Driving Wheel Com- 
pany has been organized at Lewiston, Me., for the 
manufacture and sale of appliances connected 





with locomotives. Tho officers are; President, 


George P. Wescott; treasurer, James H. Smith; 
directors, James H. Smith, J. 8. Ricker, George 
Burnhan, jr. 


C. A. Harrington is making extensive repairs 
upon his property known as the Faulkner Mills, at 
South Acton, Mass. The old water-wheels are 
being taken out and new ones from the Hunt Com- 
pany at Orange are being put in. The flume is 
being rebuilt, and the old mill is to be raised one 
story. He should add a good steam engine, and 
have a complete plant. 


Mr. Holmes is now busy making arrangements 
for his mattress factory at Bonifay. He proposes 
utilizing the moss 80 common on the oak trees to 
the south of us. It is well known that the mos 
contains hypnotic properties of no mean type. This 
industry is in its incipient state, and to Mr. Holmes, 
the enterprising pioneer of the business, there is 
money.—Jacksonville (Fla.) News-Herald. 


The E. Ingraham Clock Company, of Bristol, 
Conn., have decided on building a new factory. It 
will be of brick, four stories in height, the ground 
dimensions being 300x60 feet. They are now put- 
ting up a factory for the manufacture of clock 
dials. It is 30x60 feet and two stories in height. 
The company now employs 300 hands. The new 
works will make double that number necessary. 


Robert Worrell, of Summit, N. J., has brought 
out a village fire engine, the object of the inven- 
tion being to provide complete apparatus in one 
machine. .This consists of engine, hose cart, hook 
and ladder apparatus, etc., the arrangement being 
such that when water cannot be had by suction a 
tank can be filled from the forward part of ma- 
chine. A new design of chemical engine is also to 
be attached. 


The Vulcan Iron Company has been incorporated, 
with a capital stock of not less than $100,000 nor 
more than $200,000, at Richmond, Va. The plant 
will consist of the present establishment, owned by 
the company, and in addition thereto a rolling mill 
for making all the bar-iron used in the present 
establishment and some surplus besides. One of 
the principal objects of the formation of the new 
company is to do away with this disadvantage by 
the addition of the rolling mill. 


Extensive additions are being made to the John- 
son Steel Street Rail Company’s works, at Johns- 
town, Pa. The forge department and the main 
building are each being enlarged lengthwise 50 
feet. The addition to the forge department is now 
receiving the roof, while the walls of the main 
building’s new part are just’fairly under way. An 
addition has also recently been made to the office. 
The Johnson Company is experiencing a kind of 
boom, having so many orders they will not book any. 
more to be filled prior to September. The works 
are in operation night and day, and 325 workmen 
are employed.—American Manufacturer. 


A new branch of the pulp industry has been 
started at Skowhegan, Me., known as the Fiberite 
Manufacturing Company, to manufacture jars for 
electric batteries out of wood pulp. These jars 
are now made of rubber, which is expensive and 
wears out fast. The pulp, after leaving the pulp 
mill in sheets, is chemically treated by a secret 
process, and formed into jars under a pressure of 
100 pounds to the square inch. The company has 
leased the old Lyon paper mill, and will equip it 
with machinery able to turn out 600 jars a day. An 
especial field for these new jars is in electric light- 
ing, particularly on railway cars. Chas. A. Brown, 
of Portland, is located at Skowhegan as general 
manager, and the directors of the company are 
Col. F. E. Beath, of Waterville, and H. Butler and 
C. D. Brown, of Portland. Col. Heath is president 
and H. Butler treasurer.—Industrial Journal. 


The Fossil Meal Company (A. Giese, proprietor) 
48 Cedar street, New York, expect shortly to put on 
the market non-conducting bricks, composed of 
Wm. Berkefeld’s fossil meal. These bricks will be 
of the same size and shape 4s ordinary fire-bricks, 
but weigh only one-quarter as much, making them 
specially easy of transportation. They will repre- 
sent a new manner of using that material, and 
will be adapted for such purposes as bricking in 
the tops of boilers, owing to their non-conducting 
qualities and light weight; alsofor use in partition 
walls and ceilings of buildings, where light weight, 
sound-deadening and fireproof qualities are desir- 
able. Bricks composed of similar material, but 
prepared somewhat differently, will also be put on 
the market for lining boilers and furnaces and 
similar purposes, taking the place of the ordinary 
fire-brick. 


The Telegram-Herald, of Grand Rapids, Mich., 
says a new joint railroad station is to be estab- 
lished in the southern part of that city at the 
“Ward” farm. It adds: “A large number of 
prominent manufacturers contemplate a removal 
to this portion of the city, and among others who 
have already purchased the necessary g:iound, and 
are preparing to begin building at an early date, 
is a well-known and prominent manufacturer of 
mill machinery, who, with the increased facilities 
which the change will give him, will be enabled to 
furnish employment to about 150 regular hands. 
A prominent woolen manufacturer, whose im- 
mense plant requires ten acres of ground, finds 
the facilities in the city where he is at present 
located wholly inadequate for the rapid growth 
and prosperity of his business. He has exchanged 
several letters with Messrs. McKee & Cook, owners 
of the property in the vicinity of the new South 
Grand Rapids station, and it is more than probable 
that the vast woolen mills, with their several hun- 
dred employes, will be removed here at an early 





day. Other factories have expressed a determina- 
tion to join the colony at South Grand Rapids,” 
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4and 6 8. Eutaw street, Baltimore, Md., write us 
they are about to build new works, and are making 
a study of factory plans and conveniences. 


+ - © po — oni 
Machinists’ Supplies and Iron. 





NEw YORK, July 7, 1887. 

At this writing the prospects look entirely favor- 
able for g%0d trade this fall. The crop prospects 
are more than fairly good, iron is in good demand, 
and the same may be said of manufactured ar- 
ticles in the supply line. 

American Pig—Prices remain unchanged. We 
quote for standard brands No. 1 X Foundry, $21 
to $21.50; No. 2 X, $19.50 to $20; Grey Forge, $17.50 
to $18.50. 

Scotch Pig—Prices are still firm in Glasgow. 
Sales have been made here of Coltness, $22 to $22.50: 
Gartsherrie, $21.50 to $22; Summerlee, $21.50 to 
$22; Eglinton, $20.50 to $21; Dalmellington, $20.50 
to $21. 

Antimony—Hallett’s, 8i4c ; Cookson’s, 9c. 

Copper—The market is quiet, without sign of 
change. Lake has sold at 10c., but bids are mostly 
9.90c. 

Lead—Prices are inclined lower. Sales have been 
made at 4.50c. 

Spelter—Refined continues to sell at 5%c. to 6c. 

Tin—Jobbing lots of Banca have sold at 28¥c., 
but are hardly obtainable at that figure. Straits 
and Malacca have sold at 23.45c. 





The Richard Sauer Manufacturing Company, | Manufacturing Business_ for Sale—I have a long- 
' established commercial business which requires my 


entire time; I also own controlling interest in and 
have been managing the business of a corporation 
manufacturing a useful patented machine, demand 
for which is growing more general each year. In past 
five yoom 150 machines have been sold at prices 
ranging from $125 to $1,000; all are giving best of 
satisfaction. I want to dispose of the manufactur- 
ing business to some person or firm having the 
financial and mechanical ability required to ex- 
tend the business, which can be made a large one. 
Will stand thorough investigation. Address Box 40, 
care AM. MACHINIST. 


BRADLEY'S HEATING FORGES, 








ESTABLISHED 1882. 


For Hard Coal or Coke. Indispensable in all shops 
to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production. 


BRADLEY’ UPRICHT 


CUSHIONED 














* WANTED 


** Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
for the ensuing week's issue. 





Engineer and draftsman, competent and reliable 
desires engagement. Address Box 42, AM. MACH. 


Wanted—By an experienced patternmaker, situa- 
tion asforeman. Address Box 39, AM. MACHINIST. 


Foundry foreman of experience and ability de- | 
sires a position; highest references. Address 
Box 38, AM. MACHINIST. 


Competent mechanical engineer and draftsman 
wants responsible position. Specialties: Steam 
engines, mining machinery, steel- making ma- 
chinery. Address B. X., AM. MACHINIST. 


Boilermaker foreman, with long experience on 
all kinds of marine, stationary and rotary work, 
would like to have a situation. Address August 
Krumbolz, 38 Montgomery st., Dayton, Ohio. 


Wanted—A man to travel for sale of injectors 
oilers, lubricators and other boiler appliances 
must be posted in injector trade, and be a good 
salesman and have good references. Address J.. 
care AM. MACHINIST. 


Machinist of several years’ experience would 
like situation where a knowledge of electric light 
ing would be of use; can design and build a first 
class dynamo independent of existing patents. 
Address Electrician, AM. MACHINIST. 


Wanted—A competent foreman for a machine 
shop (in a Western city) manufacturing mining 
machinery, engines, and doing general machine 
work. Address, stating age, previous experience, 
references and salary expected, D. F., AM. MACH. 


Engineer and machinist, with theoretical tra'n- 
Ing, competent to make duty tests of boilers anu 
engines, and able to see to all kinds of repairs, is 
ppen for engagement; can show the efficiency o} 
different kinds of coal— hard coal, hard and 
soft mixed, pea and dust. Address Steady, Am. 
MACHINIST. 








y+ MISCELLANEOUS WANTS. + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 





Crescent solid lubricant, clean, durable, cheap; 
prevents hot boxes. Crescent Mfg. Co., Cleveland. 


The Crescent automatic grease cup is adapted to 
every service. Crescent Mfg. Co., Cleveland, Ohio. 

Patent for sale; slide valve for direct-acting 
steam pump. Address Box 41, AM. MACHINIST. 


Light mach’y of all kinds built at short notice 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 

Stationary boat engines, boilers, best, cheapest, 
1to10H. P. Washburn Engine Co.,Medina, Ohio. 


Punches, dies and special machinery built by 
Cc. F. Langston & Co.,70 No. 4th st., Philadelphia, Pa. 


Wanted—The address of an importer or foreign 
manufacturer of weldless drawn steel tube. P. M. 
Sharples, West Chester, Pa. 

Special tools and machines for mfg. designed and 
ouilt to order ; mechanical and Patent Office draw- 
ings. I. A. Weston & Co., Syracuse, N. Y 

Iron planer, 4x18 ft.; several large lathes; 3 
cranes, complete; engines, boilers—will be sold 
cheap. Christian Hoffman, 223 and 225 Water st., 
Brooklyn, N. Y. 

A, C. Christensen, mechanical and hydr. engi- 
neer, late chief draftsman for Henry R. Worthing- 
ton. Designs and working drawings; also patent 
drawings. 26 Church st., R. 138 and 14, New York. 


Wanted—To arrange with manufacturers of sta- 
tionary boilers throughout the country to construct 
and put on the market my multi-tubular expan- 
sion boiler, of which the marine type is illustrated 
in July 16 issue of the AMERICAN MACHINIST. J. W. 
Walters, 162 South st., New York. 


HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first 
class Hammer. 
r Has more good 
points, does 
more and 
better work 
and _— costs 
less for re- 






1832. 


Established 











pairs than 


any other Hammer in the World. 


BRADLEY& CO. Syracuse, N.Y. 








THE BROWN HAMMER 
STRIKES A BLOW WITH 

Double the Natoety. That it Raises the Hammer. 

A NEW MOVEME ! SEND FOR DESCRIPTION. 

KNOWLTON MFG. CO., KINGST., ROUKFORD, ILL. 











GUILD & GARRISON, 


BROOKLYN, N.Y. 
STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 








SEND FOR CATALOGUE, 














ECONOMICAL STEAM BOILERS 


=A SPECIALTY.— 


Pond Engineering Co. 


SEND FOR 
PRICES. 


Sr. Louis, 
Mo. 


THE DEANE STEAM PUMP CO. Holyoke,Mass. 
BUILD : AND 


Water Works, Steam Pumping 


ENCINES MACHINERY. 





= = 


SEND FOR CATALOGUE No. 18. 











IF YOU WANT A 


SHAPER, PLANER, DRILL, LATHE OR SPECIAL MACHINERY, 


WRITE TO 
THE HENDEY MACHINE Co., 
SEND FOR A CATALOGUE. TOZRRINCTON, 







CONN. 
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THE M. T. DAVIDSON IMPROVED STEAM PUMP, 
mroniorom ™ PS avioson Steam Pump Company. 
BEST PUMP “222, FoR Alt 


SITUATIONS. 
PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 


we = OO. “a 


Machinery and Supplies, 
22 CORTLANDT ST., NEW YORK. 











WARRANTED 
THE 








STEAM HEATING FOR BUILDINGS, 


Or, Hints to Steam Fitters. Being a description of Steam 
Heating Apparetes for Warming and Ventilating Private 
Fiuusco — > e Buildings, with Remarks on Steam, Water 
and Air in their Relations to Heating. To which are added 


useful miscellaneous tables. Wm. J. Baldwin. Eighth 
edition, revi and enlarged. With many illustrative AGENTS FOR 
plates. 12mo, cloth, $2.50. 
“Mr. Baldwin has supplied a want long felt for a practi- The Waters 


cal work on Heating and Heating Apparatus.”—Sanitary 
Engineer. 


JOHN WILEY & SONS, 15 Astor Pl., N. Y. 
Publishers of Scientific and Industrial Works. 
*,* Will be mailed and prepaid on the receipt of the price, 


Perfect Governor. 


Having Adjustable 
Speed, Automatic 
Safety Stop, Sawyer’s 
Lever, and Solid Com- 
position Valves and 


Catalogues and Circulars free by mai 





CN 
> 
ITSES: 


ONE-HALF TINE ° 


and LABOR saved by using 

this solid, strong, durable, 

firm-bold,quick-working Lever 

\ (Not Screw)Vise. Hasimproved Taper- 

=< Pip: and other attachments. Sold by 
the trade. Send for circular. 

TOWER & LYON, 

95 Chambers Street, New York. 

Saccessors to MELVIN STEPHENS. 


PATENTS 


R. G. Du Bots, Patent Att’y, 916 F St., Washington, 
D.C. Goodreferences, Send for pamphlet. 


<TEPHENS 


















"95 & 97 LIBERTY ST., 1]1 FEDERAL ST. 
NEW YORK. 


soma Ne. ENGINES ASPECLALTY 


GEO. F. BLAKE MANF’G. CO. 


Boece EYER’ VARIETY 
OF OF 






recur. se eesTen 





BOSTON. 








Seats. Also 
SEBASTIAN, MAY & C0.’S ‘ 
Improved jute Cutting SUPP LIES 
power LATHES. Ber Machine, Rall 


Please send for cir- 
cular and state that you 
saw the advertisement in 
this paper. 


TBHRIVER & Co's 
IRON 


FCUNDRY, 











Catalogue of Lathes, Drill 
Presses and Machinists Tools 
and Supplies mailed on appli- 
ee Cation. Lathes on Trial. 


167 W. Second St., CINCINNATI, 0. 





The BEST in the World. 


Sustained by the U, 8, Courts. 


—The— 
.-<> Duplex. Union Alert 






INJECTORS. 
- Simple in construction. E t ABth St 
w=© Easily , taken apart. No as ad 


4 springs to get out of order. 
Always ready. Always de- 

livers water hot to boiler. 

Thousands in use and de- 

mand increasing. Send for 

Catalogue, to 

JAS, JENKS & CO., Detroit, Mich} 


NEW YORK. 


Contracts Solicited 
for Machinery Cast- 
ings in regularsupply. 


BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 
MAKERS OF 


Metal- working Machine Tools 


OF SUPERIOR QUALITY, 


















FOR USE IN 


~ MACHINE AND RAILWAY SHOPS. 
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NICHOLSON 





FILE CARD. 


and 





FILE Co. 


ul Rane 


MFRS. OF 





hisses BRUSH. 


Having the Increment Cut. 
The illustrations herewith presented, exhibit more convenient and durable forms of File Cleaners 


than are usually found, the m a} 
believe for this reason, those o 


ority of those in use being rudely devised and troublesome, and we 
our manufacture will find a read 


sale. Machinists and others who 


have not already given them a trial, will find it to their advantage to order the File Card and File 


Brush at once. 


Manufactory and Office, 


squab see aoe eee ies Des 


U.S.A. 





THE HANCOCK INSPIRATOR. 





THE STANDARD 





BOILER FEEDER FOR ALL CLASSES OF BOILERS. 





OVER 


85,000 IN USE. 





Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 








g OF FICE, 33 INDIA WHARF, BOSTON, MASS. 








HE NEW “GRESHAM” 


AUTOMATIC 
RE-STARTING 


“Invaluable for use in Traction, Farm, Portable Marine and 
Stationary Boilers of all kinds. 


very difficult to 





SEND FOR CATALOCUE. 


PATENT 


INJECTOR 





No handles required. Water supply 


break. Capability of re-starting automatically, 


immediately after interruption to feed from any cause.” 





RELIABLE AND CHEAP. 





Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 


‘92 & 94 LIBERTY ST., 


NEW YORK. 


-” - J 





ROOTS’ 
Force Blast Rotary Blower 


FOUNDRIES, SMITH i SHOPS, PNEUMATIC 


S; VENTILATION, ETC. 


a & 


SLOW SPEED, 2D, 
PER ER TLY T3ALANCED, 


Best Mechanical Construction. 
P.H.&F. FM BOOTS, Manuiactarers, 
SS TOVHSENE, Get. At 9p uta 
NEW YORE. 


COOKE & C0,, Sling Agts 


In Writing, Please "meson This Paper. 








Fire AND WaTER-PROOF BUILDING FELT, 
Frre-Proor Patnts, STEAM PACKINGS, BOILER 
COVERINGS, ETC. 

Samples and descriptive Price List free by mail. 
H. W. JOHNS M’F’G CO., 87 MAIDEN LANE, WN. Y. 





OUR CAI 


alogue of Lathe Chucks, ‘‘The Sweetland Chuck,’ 
Drill Chucks, Belt Tighteners, Cutting Dies, Mn. 
chinists’ Tongs, Pipe Wrenches and Cutters, Steel | 
Stamps, Figures and Letters, Stencils, 
Checks. etc., etc., with very low prices, wil 
furnished on application. 


THE HOGGSON & PETTIS MFG. CO., 
NEW HAVEN, CONN. 
Established 1849. 


Brass | 
1 be | 


Hooper's Hoisting Engine 


eBY ALEXANDER TRAUD, 
East Feity Street lron Works 
NEWARK, N. J. 





HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers, 
810 Walnut St., Philadelphia. 

Our Catalogue of Practical and Scientific Books, 96 page: 
ot al our other Catalogues and Circulars, the whole covering 
| every branch of Science applied to the Arts, sent free and free 


of postage to any one in any part of the world who will furnisb 
his address. 


ses MANFE. CO., Binghamton, WN. Y. 


FLEXIBLE SHAFTS, 
TAPPING and 


REAMING MACHINES, 
Portable Drills, 


ALSO FLEXIBLE 
BORING MACHINES 


For Ironing Carriages 
and Wagons; Boring for 
Pinning Sash, Doors and 
Blinds, also’ for Stair 
Work. 








} 


[ 











PATENT 


J. EK. LONERGAN & CO., 
211 Race Street, PHILADELPHIA, 


MANUFACTURERS OF 
CYLINDER SIGHT 
FEED CUPS, 


Ag Regu- 





i 





ation Pop Salety 


Valves, | for ‘Locomotive, Stationary | and A Boilers, 


a= SOLE === 














- REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG. 


q - ~ 9000 > INCH. $Les 
£3 aaa aes 10.24... $1.98 
= eae ae eee Pasta 
ES% anaes > sea ey eee 
Big Groves re «.--44.... 2. 

on 

aetue a a ee eee 
BSS ga ayo 7s i6ag. 22 a0 
SR aa 1.20 18....6 .... 5.00 
a 1 Set to 2in. 7.80 Full Set....31.% 





- W. LeCOUNT,. South Norwalk, Conn. 








~ BEAUDRY'S 


DUPLEX 


| Power Press 


COMBINING 


wits SHEARS 
PUNCH. 


mint & 00. 


(Formerly of Beau- 
dry’s Upright Power 
Hammer.) 


Sole Manufacturers. 


Also manuf’turers of 
COAL HEA’ 


PARK MFG. Co. 
34 
Beach 
Street, 
Boston, 
Mass. 


FEED TO BOILER 





The Park Injector, 


EJECTORS anp JET APPARATUS, 














A. Aller, New York; 8S. C. meen soem Boston: Henry I. 
Snell, Philadelphia; Thos. J Co., Cincinnati; Shaw, Ken- 
dall & Co., To. edo; The George Wort 7 on Co., Cleveland ; 
Goulds & ‘Austin, Chicago; enned, eee Machinery Co., 
Denver, Col.; Sheriff & Ashworth, h, Pa.; Jos. Bai 
Manistee, Mich.; Jas. Jenks & Co., Detrot, ich.; Wickes Bros.’ 

Saginaw; Adolf Leitelt, Grand Rapids; E. F. Osborne & Co., 
St. Paul, Minn ; Rundle, Spence & Co., Milwaukee, hat 54 Joshua, 
Hendy Machine Works, San Francisco; Flynn & Emrich. Balti- 
more, Md.; Forbes Liddell & Co.. Montgomery, Ala.; Bailey & 
Lebby, Charleston, 8._C.; Pond Engineerin Co., St. Louis and 
Kansas ity, oO. B. Goodwin, Norfolk, Va.; “Columbus Sup- 
ply Co., Co! a a oO. 


THOS. D. WEST FOUNDRY C0., Cleveland, Ohio, 


Manufacturers of Light and Hea Iron Castings jn Gre am, 
also Machinery and Architectural Wood or Metal Pa_ prny By Cuatas Bg 
terns constructed durably ard to mould iu the most advant tageous manner. 











DUPLEX PISTON PUMP 





























WHY THIS 16 PUT HERE! 
liquids by steam power, we wish to call 
More Emotent. Simple, Durable, and more Economical, pooth as to running 
Pump. 
Prices, and hundreds of A-1 Testimonials. Mailed Free, 
CUT-OFF COUPLINGS. 


HALL STEAM PUMP CO., 
namgaaee =’ NEW PULSOMETER, 
enses and repairs, than any other Steam 
PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 
JAS. HUNTER & SON, 


91 LIBERTY ST.. NEW YORK. 
interested in raising water or other 
fe THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER A THAN ANY OTHER. 
Call or write PB. a new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
CTION CLUTCH PULLEYS AND 
North Adams, Mass. 








ae 
|“‘"\wenty Years with the Indicator. 
2 vols., Rog By Tuos. Pray, JR., C. & C. E. 
.E. Six Lpoouene sold. J Wiley's 
Sons, 15 Astor N. Y., or Thos. Pray, Jr., P. O. 
Box 2728. Boston Mass. 


A A RR CEE A A ETE EASA RN ea NRT ID OP i RRR 
ROSE POLYTECHNIC INSTITUTE, 
TERRE HAUTE, IND. | A School of Engineering. 
Weli endowed, we 7 equipped departments of Mech. 
anical and Civil Engineering, Electricity, Chemistry 
and Drawing Extensive Shops and Labe ratories 
fcr: Catalogue, address T C MENDENHALL, Pres 


ORTHINCTON 
PUMPING 


and C. & 








GRINDING 


PEDESTAL ON 





MACHINE, WHICH TO 
FoR mount MACHINER 
ANY OF OUR 
LIGHT WORK, Raitt 
— H R. W 
TOOL GRIND- HP aescrenr ENRY hi. ORTHINGTON, 
ING, ETC. CHINES IN NEW YORK, 
TAKES EMERY ABSENCE OF 
BENCH ORDI- Boston, Pittsburgh, one, 
WHEEL To 12 saetiniie Cleveland, St. Loui 
IN. IN DIAM- “¥ USED. San Francisco. 
ETER. 
34’’ ARBOR, 


SEND FOR 
Illustrated Catalogue. 


‘sset ‘moysog “39 AsTMeT OF = 86 
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WELETERLELIE Ey 
OILER WORKS. 








TEA 





THE BABCOCK 


533 A VALUABLE BOOK for EVERY 
STEAM USER AND ENGINEER 
PUBLISHED FOR FREE DISTRIBUTION, BY 


& WILCOX CO. 


Manufacturers of 


WATER-TUBE BOILERS, 


107 Hope St... GLASGOW. 


30 Cortlandt St.. NEW YORK. 





BRIDGEPORT BOILER 


asst 


poinf Hb ig 


9 44 Aad Po 
1AABRAAAAIE 


Srenrerrrives 


») SEE THE IMPROVEMENTS IN STEAM 


nS, BUILE Re 


JILER FURNACE AIN 
: NIATCE micA 


BEFORE Ser AL 
PLANT. SEND FOR HISTO 
RIES OF STEAM BOILER 

AND FFED WATER HEATERS 


(FREF) ON MEN TIONING 1 


WM. LOW 





MACHINERY, 


TOOLS and SUPPLIES.. 


Complete Outfits for 
MACHINISTS, BLACKSMITHS, MODEL MAKERS, JEWELERS, ETC. 
Lathes, Planers, Shapers, Drill Presses, Emery Crinders, Milling Machines, Bolts, Screws, 
Washers, Belting, Packing, Waste, Twist Drills, Taps, Reamers, 
Cold Rolled Shafting, Hangers, Files. 


SEND For ILLUSTRATED Price List or METAL-WORKERS’ TOOLS, ALSO WOOD-WORKERS’. 


TALLMAN & McFADDEN, 1025 MARKET STREET, PHILADELPHIA. 





WM.~ BFE RKEFELD’S FOSSIL MEAL COMPOSITION. 





Non-Conducting Covering for 


The only genuine Fossil Meal. 
in bags of 110 lbs. each. 
imitations. 


Fossil Meal Co., 48 Cedar St..N.Y. 7 


THE BEST 


Steam Pipe and Boilers. 
Sold 
Beware of 
Send for circulars. 






W. 
C. 


A. GIESE, Sole Proprietor. 





Planer Vises, 9 Sizes. 
SPECIAL MACHINERY DESIGNED AND BUILT. 


The Gilkerson Machine Works, 
Write us. HOMER, N. Y. 


Hydrostatic Machinery 


PRESSES, 
PUMPS, 
PONCHES, 


Accumulators, 


JACKS, 
VALVES, 
FITTINGS, 


, Vault Elevators, Wc. &e. 














~ 


New Haven Manf’g Co. 
NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 


POWER 


UPRIGHT HAMMER, 
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WALKER’S TOOL HOLDER. 


For holding drills and reamers for 
lathe work. vents proaking or slip- 

ping. Can also be used for drilling and 
. reaming holes by hand, and forreaming 
holes under drill presses,ete. 
Made with double handle, 
when required. 





WALKER MFC. CO., 
CLEVELAND, OHIO. 





Buttalo Cupola & Forge Blowers. 


Warranted su- 
perior to any 
other make. 

All sizes and 
styles of every 
class of work. 






BUFFALO 


5 FORGE CO. 
Ealfalo, W. Y. 


™) Send for Cata- 
logue an@ Brices, 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. L. 


THOS, H, DALLETT & C0, 
143th & Buttonwood Sts.,"oi* 


Manufacturers of 


PATENT 


Portable Drilling Machines, 


VERTICAL DRILLS, 
Radial Drills, Multiple Drills, 
HAND DRILLS. 

SEND for ILLUSTRATED CATALOGUS. 



















The Original Unvuleanized Packing 
CALLED THE STANDARD~as iets Recsing.ty rn 





: “INS OG: PAn, 


k= TRADE MARK 7 2s & 





Accept no packing as JENK"NS PACKING unless stamped 


| JENKINS BROS {i2ES SRE cis 


64 DEARBORN STREET, CHICAGO. 





WESTCOTT CHUCK CO., ocw., 11 





MANUFACTURERS OF GEARED CHUCKS 
LATHE and DRILL |.2are.Pecs, 
5 inch. 5 inch. 
1088 « 1084 * 
CHUCKS). = 
ae 
SEND FOR CATALOGUE. | % « ee 








William Barker & Co. 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E.Sixth Street, 
WrCulvert, Cincinnati, 0- 


Send for circulars and 
prices. 











MACHINISTS’ SCALES, 
Patent End Graduation. 
We invite comparison for accuracy with all others 
Every Scale Guaranteed. Send for List. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 





A Complete Cutting-off Machine, $4.00 
Larger’ ones which cut to 2 in. $8.00 


SENT ON TRIAL. 





Tap Drill 


Gauges 


s 
3 
3 
= 
z 
Q 
s 


TERLING ELLIOTT, Newton, Mass. 






















udu 


a ere 
THE E. HORTON & SON CO. 


Canal St., Windsor Locks, Conn.,U.S. A. 


Almond Drill Chuck 


ie, , Sold at all Machinists’ 
?ed) Supply Stores. 


» T.R. ALMOND, 


83 & 85 Washington &t., 
Brooklyn, N. Y. 


























“CUSHMAN” CHUCKS §2 
n 
fet) 
Pe 
Are guaranteed to be right in all respects. Ask to rs} e i tut i E 
ee ane had pee hg o” write direct to the 9 go py enon | 
THE CUSHMAN CHUCK C0.,/52257EEL SQUAREST)) 
HARTFORD, CONN. 3 » Fine Paice, A 
O Manufactured by | 
GAGE MACHINE WORKS,|2 °™4"DSR> Tost co. : ‘ 
erie ON ce Waterford, N.Y 
he : . ‘5 ~  Manuf'r’s of a E 
: ey Ox, Turret ah EG 
} = AND a --] oo 
SMe | SpeedLathes| 5 9 « 3 < 
cease) brass Finishers as )3° 
. a og fu ss] 





Established in 1874. 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





ONE OF THE FINEST MANUFACTURING 
PROPERTIES IN THE COUNTRY 
FOR SALE OR TO RENT. 


Buildings built in the most substantial manner of 
brick and in perfect oruer, *nd will last a lifetime 
without any outlay for repairs. Suitable for any 
kind of manufacturing where strength, durability 
and light is required. Buildings now filled with 
twelve sets of first-class woolen machinery running 
on fine woolens, in perfect order. This property 
will be sold or leased with or without the machinery. 
Now is the time for any one looking for a first-class 
pee of property to obtain same. 

¢ seen to be appreciated. 


Address P. 0. Box 1102, Providence, R. I. 


It needs only to 








com | 


L. §. STARRETT, 


Manufacturer of 


-sF INE TOOLS 
: ATHOL, MASS, 
SEND FOR FULL LIST. 
































COILS & BENDS 


pee 
IRON, 
BRASS and 
COPPER 


ALL STYLES. 
THE 
NATIONAL 


Pipe Bending Co. 








NEW HAVEN, CONN. 


LARGE LATHES IN §TOGK. 


One 42 in. x 18 ft. bed, treble-geared ; 
ready. 

One 6 in. x 16 ft. bed, treble-geared ; 
ready. 

Qne 32 in. x 18 ft. bed, treble-geared ; 
ready. 

One 32 in. x 2) ft. second-hand, back- 
geared, 


The above are he!d at low prices, 


THE NEWARK MACHINE TOOL WORKS, 
Newark, N, J. 










i abe ein naan 














































DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





F Steam and Gas Fitters’ Hand Tools, 


Jury 23, 1887 AMERICAN MACHINIST 13 
Morse Twist Drill and Machine Comoany, New Bedford, Mass D. S AUNDERS’ SONS, Yonkers, N.Y. 
Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. MANUPACTURERS OP 
Pipe Cutting, 
: : mc F] THREADING, 
Solid and Shell Reamers, Beach’s Patent Self-Centering Ohuck, Bit Stock Drills, E uD 








STEEL BALLS 


FOR ANTI-FRICTION BEARINGS, 
OF BEST CAST STEEL. 
RARDENED, GROUND & BURNISHED, 
8-16” to 8” Diameter. 

Samples and Prices on application. 
SIMONDS ROLLINC°-MACHINE CO._ 
FITCHBURC, MASS. 


A BEVEL GEARS, 


aS Cut Theoretically Correct. 

For particulars and estimates apply to 
BREHMER BROS. 
Machinists, 

440 MN. 12th St., Philadelphia, Pa. 






smooTH & 
INSIDE & OUT. 
























Nickel Plated Pocket Level. 





2}-in. 60 cents. 3}-in. 75 cents. 
By Mail on Receipt of Price. 






























AGINE a tive ag Foot 

nite 

Friction Driven MOORE, it Liban Stax zn Naw Sr 
Center Grinder. 
to! eat, simple and che cheap tool 8. Asht Ashton Hand Hand’s Twist Dril. 
fy centers up quicker ee uty. 0c. pee less 

gan be annealed, turned and | Tonghkenamon, Pantin aan 
lathe without any adjustment. Pa. y 


—— or cutter- 
grinder. Grinds 
right and left 
hand drills from 

“ diam. down 
smallest sizes 


PRICE, 


Send for descriptive circular 
ENERCY M’F'C CO. 
1115 to 1123 S. 15th Street, 
PHILADELPHIA, PA. 


PATENT 


PLANER and SURFACE GAUGE, 


An accurately graduated gauge 
by which planerand other tools 
can be quickly set at any height 
from the table or the work. Is 
also a convenient surface gauge. 
ti. $3.75 each. 


ASTHUS 8B. PHILLIPS, Manufacturer, 








= = — = 
PATENT UNIVERSAL SCREW-CUTTING CENTER. 


DEPTH ANGLE AND TWIeT NIL GAUGE. 


J.WYKE &CO., 
Fine Machinists’ Tools -E. Boston, Mass.-Send for (Circular 


EMERY-WHEEL TOOL CRINDER. 




















Four Sizes. SPRINGFIELD 
— GLUE & EMERY 
Guaranteed WHEEL (C0., 


Satisf*ctory Springfield, Mass 


A SPECIALTY. 
ALL SIZES 


—- WITH —— 














FS 
os 
38 
Patent Quick Return | ina ze 
ed o 
Circular. o< 
Latest Improvements, a 2% 
smite For Catalogues | *, 1883. F S 
: and Prices, I~ 3° 
7 address, eg SS 
\ BIGKFORD | — 
aD RILL RILL CO. || ror smootu castincs 


THOMAS D. WEST 


SAYS:—“COAT THE SURFACE 
OF THE MOLDS AND CATES 
WITH 


CINCINNATI, O. 


L. W. Pond Machine Co. 














Manufacturers of and dealers in 3 a 

Iron Working hire : Silver Lead or Plumbago. 
IMPROVED ;. —— THE BEST IS MANUFACTURED BY 

IRON PLANERS SS JOS. DIXON CRUCIBLE CO. 
4 tpetaly. JERSEY City. 

140 Union St., c= 








‘WORCESTER, 
Mass. 


CINCINNATI, 
w OHIO, U.S.A. 


WOOD-WORKING MACHINERY 


J.A.FAY&C 


NEW YORE AGENTS. BUILDERS OF IMPROVED 


FRASER & ARCHER, 


NEW AND SECOND-HAND MAuIINERY, 


SHAFTING, HANGERS AND PULLEYS 
121 CHAMBERS STREPFT. 


Embraces nearly 400 Machines for 


PLANIKG & MATCHING 


Surfacing, > Moulding, . Tenoning, Mor 
tising, Boring, and Shaping, etc. 


Variety and Universal 













Band, Scroll and Circular Gore, Re. 
sawing Machines, Spoke and Wheel 
Machinery, Shafting, Pulleys, etc. 
£5 of the highest standard of excel- 
ence. 


W. H. DOANE, Pres’t, 




















D, L. LYON, See'y, 














Brandon's Piston Ring Packing 


Perfectly balanced against un 
due pressure in all directions. 
Preserves bot hcylinder and rings. 
Allows no waste by either fric 
mtion or leakage. Call and see 
working model, expressly made 
to demonstrate advantages 
claimed. For packing or shop 
rights, address 

JAMES BRANDON, 


390 Eleventh Ave., New York. 

















suxD TOR OrOULAR. Tapping Machines, 


THE PATENT | WHEEL PIPE CUTTER shown in the cut combines sim- 
licity with strength a a Easily adapted to various sizes of pipe Rolling 
stead of sliding artion. o loaee i to become detached and mislaid. All wearing 
surfaces are of tool steel, hardened. friction of parts than any other pipe-cutter made. 
— OUR — 


ovsoroe CATALIGUE OF COOKS poatosyes OPO TOP PIPE TISE 


and Supplies sent sm AA. any address - — of Ten Cents 
Pronounced by practical men, after 


ps (for postag 
Detroit, Mich K using, to be the best ever invented. 


CHAS. A. STRELINGER & C0. 
_ Sold byall Jobbersin New York 


Dy , Chicago, Philadelphia, 
ope St. Louis, Pittsburgh, Canada, 


Send for Catalogue vay ie 


FELGER & ELGER, 


49 BROADWAY, 
NEW YORK. 














Sweet 
y Ave., 











Machinists ‘ahs Toul 


WORCESTER, MASS. 
. THE 


New Howe Mtb, Co, 


/ BRIDGEPORT, CONN. 
* Mfrs. of Sewing Machines 
4\\\_ light and Medium Weight 


Graylron Castings 


OF ALL DESCRIPTIONS 
TO ORDER; ALSO, 


TOOL MAKING, JAPANNING 


SENSITIVE DRILLS. 


NEW STYLES, 
} GREAT IMPROVEMENTS. 


PATENTED GANG DRILLS. 


Two, Three and Four Spindles. 


The spindles in these drills are driven with 
a single belt made endless, no lacing, and 
pa pulleys for adjusting tension pro- 
vided. No more trouble from slack belts, 
slippage, uneven motion from lacings, or 
time lost taking up belts. 
ALWAYS READY FOR USE - 


and superior to any multiple spindle drill 

made for drilling from .004 to 3-8 inch holes. 

SINGLE SPINDLE Drills improved. Over 
in use. Send for catalogue. 











rLaTina. |o _ DWIGHT SLATE MACHINE CO, 
Correspondence Solicited. | © ; HARTFORD, CONN. 





MINERAL. WOOL 


Does not Char, Burn, Crack or Rot when ap- 
plied on Cylinders, Pipes and Boilers to prevent 
loss by radiation. Sample and Circular free. 


U.S. MINERAL WOOL CO., 22 Cortlandt St., W. Y. 
ME MACHINERY (0, 


sare Lever -srrecenty Ps OHIO. 
Manufacturers of 


TO STEAM 





USERS: 





“ ACME ”’ St 7 gt 
SSeame Altomatic Boltcatters, PAT. DEC. 6, 1882 


cutting from 3-8 in. to 6 in. diam: 
Also SEPARATE HEADS AND DIES. 
Send for Cat and Di 





PAT. AUG. 26, 1885, 














UNIVERSAL RADIAL: 


© RADIAL DRILLING MACHINES 


— THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


_ PRICES#450 008 UPWARD 
° UNIVERSAL RADIAL DRILL 0 


CINCINNA 
Worcester, Mas: 


W. C. YOUNG & CO., Simic 


‘Engine Lathes, Hand Lathes 
FOOT POWER LATHES, SLIDE RESTS, Etc. 


PREKS PAT DROP, Bk SS. si 


BEECHER & PECn pa at 


ons te r any service whatever. 
CRA SHAFTS and 30,000 GEAR WHEELS of this steel 
6”, 8” and 10” Stroke. 
Adapted to All Classes of Wor, 


a ig oe J prove this. 
Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives. 
to their Capacity. ala 
Circulars Furnished. ' 


STEEL CASTINGS of every description. 
BOYNTON & PLUMMER, 


Agents, Manning, Maxwell & Moore, NewYork, ——— 
From 1-4 TO 15,000 lbs. WEIGHT. 

\ 7 P f : True to Pattern, sound, solid, free from blow-holes and of un 

Send for Circulars and Prices to 

CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. - _ Office, 407 Library St St., Philadelphia, Pa. 
WORCESTER, MASS. 

For Reducing and Pointing Wire, 


equaled strength. 
D 6 MACHINES 
E Especially Adegted to pointing wire rods apd 























Stronger and more durable than iron forgings in any position or 
FOR HAND AND POWER. 
wire for drawing. 


For Machines or information, address the 
manufacturer. 


8. W. GOODYEAR, Waterbury, Ct. 
FRICTION CLUTCH PULLEYS, 
Wood - Wor king Machinery IOISTING ENGINES, 
GERRY clus cues myst MLE ATORS, 
a Planing Mills, Pattern Mak STEAM AND 
BELT PO 


EW e ere co. D, FRISBIE & CO., 142 Liberty St. 


OF IRON 
OR STEEL 


DROP FORGINGS 


BEECHER-& PECK, NEYW HAVEN CONN. 


















ROLISTONE MACHINE CO. 

















we NasOX REDUCING VALVE = 2 
GIVES SATISFACTION WHEREVER USED =o5 
OFFICE 22 CENTRALST.BOSTON.MASS. |& & 
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-CRANES FOR SALE. 


Having substituted our HIGH SPEED TRAVELING CRANE forthe SWING 
CRANES heretofore used in our Foundry, we desire to dispose of the latter 
without delay and will therefore accep* very low prices. These SWING 
CRANES were designed and constructed by ourselves for ourown use. They 


have had =o care, are in good condition, and were of the following capacities 
when ne 





tania, 


OHIO. 


TH cae A UTR tt 


Double, anaes, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer, 








Sena for new Catalogue, 


Rains Link Planer Teachment 


For Planing Links, Blocks and Circular Work, on ordinary 
Planer. Quickly Attached. Easily Operated. 
Does Accurate Work. 


Ba CIRCULARS ON APPLICATION. “@® 


PEDRICK & AYER, Philadelphia, Pa 
t LubricateYourEnin| The Castie Engine. 











CYLINDERS A NEW MECHANICAL 
perfectly, gain power and MOVEMENT. 

msave oil by using our Only eight moving 

Patent Automatic Sight — No acking Fe 


Feed Lubricators, show- 
ing oil as it enters, drop 
by drop. 

THE SEIBERT 


Cylinder Oil Cup Co. 


BOSTON, MASS. 
H. A. ROCERS, 
Agent for New York, 
19 John Street, 
New Yor«. 


own lost motion. oise- 
less and self-lubricating. 

rge wearing surfaces. 
More economical after 
long usage than a slide 
valve engine when new. 
High-test Stecl Boilers. 


Size: 1 to 10 I. Power. 


Send for Circular 
No. 5. 


A Castle Engine Works, 
Indianapolis, Ind. 


Ruscil & Co. 


MASSILLON, OHIO, 


BUILDERS OF 


AuUTomaTic ENGINES 


BOILERS, ETC. 


Complete Power Plants, Furnished 
and Erected. 


SEND FOR CATALUGUE 


Sanon Soo WO VED 


On or about June 1st 
oH. BICKEKORD, 
will remove his business to 

LAKE VILLAGE, N. £., 


into new shops fitted up with new 
and latest improved tools, espe- 
cially adapted for manudacturing \2 
Boring and Turning Mills which 
will be made an exclusive special- 
ty, 4-5-6 and 8 ft. Swing. 


“2 NATIONAL 


ghiTOna Ic 





























Machine Screws for all Purposes. 
All Goods Shipped Direct from Factory. 


HY ES Mi LYE 
55 ‘ANN ST. # NEw Yor: 


FITCHBURG 
Machine Works, 


Manufacturers of 


METAL-WORKING 
MACHINES. 


Office and Works, 


13 to 24 Main Street, 


FITCHBURG, 
MASS. 
SEND FOR CATALOGUE 


OSGOOD DREDGE CO, - ALBANY, N. Y. 
RALPH R. csaeua, Pres, JAMES H BLESSING, Vice-Pres. 

K. HOWE, Secretary and Treasurer. 
Moseietcers of 
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“THES ey 


ERRICKS, 
Ete., Etc. 


PReE/AIUM-AT: Jaleyo) EX DX 
CATA LOGUES-ON-APPLICATION -- 

a] BADER. 

5 INTER 


at bent" UP SETTERS 


= CARRIAGE BOLT: MACHINERY = 


MACHINES, 





idurd COLD: AUTOMATIC NUT & WASHER-FAPPERS OF C¥thy ot sLE 


WIRE: NAIL: MACHIN FS 


THE ONLY SFECIALISTS 


FURNISHING: COMPL ETE-PLANT > 


{HEN ATIONAL MACHINERY Co 
~~ TIFFIN, OHIO,U.S.. 





a — a 
a Com BINATION DRSESOGSB. — 











‘BEMENT, MILES & CO. 


denn clan es, Seimei PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


The Open Side Iron Planers, 


Adapted for all classes of Machine Work, and especially for a large 
amount of the EXTRA WIDE and HEAVY WORK necessitating the 
Large and Costly Planers of the regular style. 

The QUALITY and QUANTITY of work performed on these Planers 
is GUARANTEED to be UNEXCELLED by that done on the modern tool, 
of the very best makes. 

Prices, phototypes and detailed infor. 
mation on application. 


DETRICK & HARVEY 


msn rail MD. 




















For Piston gue Valve 
Stems, etc., of Steam En- ti 
gines, Pumps, etc., adopted 
and in use by leading en- 
gine builders, mills, iron 
works and steamship com- 
panies all over the world. 
Also flexible tubular metal 


ORTER-HAMILTO 
ENCINE. 


FOR HEAVY WORK AND LARCE POWERS. 
EXTRA HEAVY DESICN. 





oom for slip — = Send for Catalogue. 
wae WILLIAM TOD & CO., 
L. Eatzenstein & Co., YOUNCSTOWN. OHIO. 





357 West STREET. N. Y. 


THE] PHSTRONG ME FSCO: wants. TOOLS 





CATALOGUE CATALOGUE 51? PRICES SENT ON | SENT ON APPLICATION == 








4G HME LATHE 





faves FE THE MULLER MACHINE TOOL CO., 
=———= ==, Evans and Eighth Streets, - CINCINNATI, O, 


FORBES & CURTIS, Air Engine. 


BRIDGEPORT, CT., 
Manufacturers of 

The Best and Cheapest 

on the Market. 


The Forbes Pat. Die Stocks, 
Power Pipe Cutting and Thread-) No Steam. No Water. 
ing Machines, hae > -off Ma- Absolute Safety. No En- 
gineer. No Pumps.: No 


chines Ratchet —, 
Gauges. No liability to 


Special achinery ete. 
WRITE FOR CREALOGUR 

freeze up. No Regula- 
tion required. 


Mention Paper. 
NO EXTRA INSURANCE. 


Can be used for any 
purpose where power is 


required. 
Cheap Fuel. Cheap 
12 sizes, 
1 to 60 H. P. 








a aga Pagent 












First Cost. 


McKinley EngineCo. 


~—_ =< Philadelphia, Pa, 











E P. B. SOUTNWORTH, 
94 Exchange street, Rochester, New York. 
Indicating Engineer and Mechanical Draftsman. 
Correspondence solicited. 








. Thousands 
py i MACHINERY 
neines run- BARGAIN LIST. 

in New One 16” swing, f bed, Engine Lathe (Porter), new. 
City. 17’ ” (W right}, SH. 
“* Gray & Woods Planer, 2'' wide, 14’ long, 

Korting G Two 70 H. P Starion 7 il d hand, 

wo 7 ationary Boilers, second han 

ng as one ee f 


Engine Co. 70 “ Portable Engine, a “7 

ey Ld. vs - i #e x4 New, 
CO BerclaySt.| = 5 « Center Crank Engine, ‘6 
NewYork. ‘“ 12 “ ve 


Satisfac- 
tion guar- 
anteed. 


20 Coil Boiler, second hand, 
‘** Smal! Hydro Extractor ** 
“ ae, H P. V ertical Engine,* ” 
“ 5 “ 
30 Portable * 
Ww ith Circular Saw Mill, Saws, Belting and Fixtures 
complete, second han 


S.L. HOLT & Cco., 
67 SUDBURY STREET, BOSTON, MASS. 

















Juiy;23, 1887 . 











AMERICAN MACHINIST 








NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 


25 to 1,000 Hi. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
. in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 
12to 100 H P fordriving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine consti uction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGENTS: V L si cI VPs0y 301 TELEPHONE BUILDING, {N. W. ROBINSON, cor. Clinton & Jackson Sts. Chicago, Ill. 
418 CORTLANDT STREET, N, Y. {ROBINSON & CARY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees ani Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


OTTO GAS ENGINE AGENCY, NEW YORK. 


> C. MANNING & CO., 


47 DEY STREET, 


REMOVES on May lst, to IS VESEY ST. 
BLESSINGS W ATER CIRCULATOR ¢ PURIFIER 


Guaranteed to Absolotely Prevent Formation of 
Seale in Steam Boilers. 


Automatically takes water from the boiler, 
filters it, and returns it in pure condition, thus 
removing scale-making impurities from the 
water, and maintaining a free and steady 
circulation. Combines the well-known 
%, Albany Steam Trap witha Filter of novel 

construction, which has no rival in point of 
9 simplicity, facility for cleaning, and assurance 
against clogging of sand valve. 

We also manufacture the Albany Steam 
Traps and Blessing’s Patent Renewable-Seat 
Stop and Check Valves. Send for Circular. 


ALBANY STEAM TRAP 00,, 


ALBANY, N, Y. 


Bhandler & Taylors STEAM ENGINES 3 STEAM ENGINES 


\ = Are Strong, Well-Built and Serviceable. 
MW Self: Contained. Are desi ianee for Heavy and Continuous 


Work. 
May be run at High Speed when desired, 
ts gad the duties of High Grade 

































And are sold at the prices of ordinary 
Engines. 


For Prices and Descriptive Circulars, address 


CHANDLER & TAYLOR, 
INDIANAPOLIS, IND. 
















MANUFACTURERS OF 
\MPROVED 


STEAM ENGINES 

fun varies 

Sizes Varying From 

80 to 2000 Horse Power.=- 

Horizontal or Vertical, 

Direct Acting or Beam, 

Condensing, Non-Condensing= 
or Compound. 

Send for Circular. 





pi ren) —nroved > ye 

roved Ss Q. 
eT cor! nem 
Ig 


Pesaure 
B condensin Can * Gmpoung 
_.. TUBULAR BOILERS. 
» GEO-A-BARNARD 


“AGENT: 














SHALL MnO 
DACHINE CO. 












Automatic Cut-off Engine 
: - Self-Contained. Sensitive Governor. 
® Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy. 


Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. C0., 


BUFFALO, N. Y. 


To Buyers of Engine Lathes 


We are now making from entirely new 
designs, extra heavy 19" and 21” Engine 
Lathes (the most popular sizes), of which 
we are making a specialty,and manu- 
facturing in lots of not less than 100 at 
a time, 

We make no charge for extras. Ever) 
lathe is furnished with hollow spindle ; 
the 19” with 1%" hole, and 21’ with 1%" 
hole. Every lathe has substantial com- 
pound rest,heavy tool post (bar steel), rest 
to turn full swing, following rest with 
adjustable jaws to take any size from 
2%’ down, with extra tool for shaiting. 

Full set of gears to cut from 2 to 18 
threads including 11% pipe thread. 
Automatic stop on carriage. Separate screw 
and rod feed, and the most substantial 
and easily managed taper attachment 




















THE 


> SKINNER © 












PORTABLE AND STATIONARY 


ENGINES and BOILERS 


Send for Catalogue and Prices. 


MACHINE TOOLS. 


NEW AND SECOND-HAND, ON HAND. 





pint p Engine Age new.|made, Cones and gears of large diam- 

14 in. x6 ft, “ Blaisdell, « jeter and wide belt. Studs, screws and 

15in.xs & 6 ft. Wood and Light, good order, | Small gearsare steelorgunmetal. Webbed 

16 in, x6-8-10 & 12 ft. * Bridgeport, new. | live heads, heavy tail stocks. No worm 

He ap Biiedell. “ lor worm gears, no weak reverse plate. 

idinxi2&14ft. rm nearly new, | Perfect lubrication for all running parts, 
n.xlv Lathe and Morse, air, | imeluding carriage. 





Ames, new. Lead screw inside of eer, double nut 





2 : me PD Ames, . . | (cut from solid), and taking hold of car- 
4 le a6 tt, fmt peer ete riage directly under the line of strain. 
26 in:x16 ft ‘ New Haven, good as new. | Friction counter-sshaft, the most dura- 
30 in.x14 ft ae Ww. and L, pattern, new. ble made. Our prices are reasonable 
42 in. x16 ft : Am for cash, and trom which no deviation 
ba in 330 te " New Haven, good as A} will be made. Our written guarantee 
87 in.xz0 ft i Wilmot fair order. accompanies every lathe, 
s inxatt Planer, Bridg Sport, a ner i ———__ — 

in. x3 ft. by Pratt itney, good or inl 
Bina “Pease ner CUARANTEE 
22 in.x4- be 6 ft. * Powell, . 
2 nae: ; Hendey, , new -| We guarantee this lathe to be equal in 
24 in. x4 ft. ‘ Wood 1 Light, good. | Workmanship, truth, accuracy, solidity, 
26 in.x6 ft. Biglow. «| material and finish, to the best made, 
26 in.x7 ft. Brettell, new. | and hold ourselves legally Hable for this 
30 in.x7 ft . New Haven, fair.| oyarantee 
30 in.x8 ft. “ Hewes & Phillips, new. | & : 
£0 in. x10 ft. 5 Hendey, ” 
36 in. x8 ft. “ Wood Light 
36 in. x12 ft. . Niles Tool Works, AY. 
12in Shaper, Traveling Head, , new. 
13 $ ewes & Phillips, “ a 
3 ta Stroke, 9 tt. Bed, » Trav. Benet Shapef, rr, Al, 5 

om aper, eungst, as new. 

Bridgeport, gs new. MANUFACTURERS 
ad 
16 e 20-23 25-28-34in. Drills. 38 in. & 30in. Radial Drills. i i j 
32 in, Stroke Slotter Dee Phi 1 ™ ae, ac i n e Oo Oo S 
iles, Phila., Al. 

Conter Bolt Cutter. new. 
Merrill Drops, 400 and 800 Ibs., good order. 159 164 168 and 168 EGGLESTON AYE. 
Bement 2250 lb. Steam Hammer. j ’ ' 


Milling Machines. Screw Machines, Slate Sensitive Drills. 
Gang Drills, and full line of all kinds of Machine Tools. 
Send for list and specify what is wanted. 


EE. P. BULLARD, 


136, 188, 146, 148, 160, 152, 164 E. 6th St. 
' CINCINNATI, OHIO. 


(See our advertisement on last page.) 





72 Warren Street and 62 College Place, New York. 


Reb ert\yh itehill MewpyeFo 


coms ye ove® Re 
CO OES 


prse soe GIN wt 
STATIONARY BOILERS, 
GENERAL MACHINERY, 












OW AND BRASS ae 


Rvom 6, 
COAL AND IRON EXCHANGE, 








JOHN McLAREN, 


HOBOKEN, N. J. 


BUILDER OF 


CORLISS ENGINES, 


ATR COMPRESSORS 
AND BOILERS. 


HILL, CLARKE & (0, 






heb Metnn 
Sabi Boca a 


STEARNS MFG. COMPANY, 


BRIB, PA. 
Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY. 


Works at ERIE, PA. 


a ia oan men 
th Eh (li om ih ry 








Having enlarged our Foundry and otherwise 
added to our facilities, we are prepared to execute 
orders for castings weighing from a few pounds to 


SL) oO eee 
forty tons. Our Boring and Turning Mill is one of 2 
the largest in the United States, by which we can | & 
bore and turn a wheeel or cylinder up to 30 feet in 
/ ee 








diameter, and we can plane 30 feet long by almost | 
any width. With our wnsurpassed means for | 
handling heavy work, and shipping by boat or | 
rail, we are enabled to 


OFFER INDUCEMENTS 


to customers. | 


We make a specialty of machinery for making | 
Sugar, aud furnish everything necessary to fully | . 
equip Sugar Refineries or Plantations. Satisfaction | 
guaranteed, and patronage solicited, 


$$ HEPWORTH & CO. | 


“Glenwood Station,” Yonkers, N. Y. | 





BOSTON, 


MASS. 








16 AMERICAN 


THE UNIVERSAL GRINDING MACHINE 


MADE BY- 


Brown & Sharpe Mfg. Co., 


Providence, MR. i. U. BS. A. 
Wm. B. Bement & Son, Mfrs. of Machine Tools, Steam Hammers, etc 


TESTIMONIALS. 

Brown & Sharpe Mfg. Co., Providence, R. Callowhill and 2ist Sts. Philadelphia, Feb. 13, 1885. 
Gentlemen:—Having used one of your smaller Universal Grinding Machines for four years, and another of the 
. larger size for nearly two years, it gives us yleasure to 
say that they produce economic sally and well all the kinds 
of work for which they are intended, and we could not 

dispense with them. Yours truly, 

Wm. i. Bement & Son. 

Wm. Sellers & Co., Philadelphia, Feb. 7, 1885. 

srown & Sharpe Mfg. Co. , Providence, 2 

Gentlemen: —In repl to your inquiry of the 6th inst. 
we have to Bay that sohere been using your “ Universa 
Grinding Machine” almost cqnstantly since June, 1880, 
with very satisfactory results. We hope to add more to 
our plant as business increases. Yours truly, 

Wm. Sellers & Co. 
Pratt & Whitney Co., Mfrs. of Machinists’ Tools, 
Hartford, Conn., Feb. 7, 1885. 
Brown & Sharpe Mfg. Co. 

Gentlemen :—We have had in use since Aug. 1882, one 
of your Universal Grinding Machines, and since then have 
bought two more. We find them indispensable in our 
shcp. 1t has become witb us pretty well understood, that 
there is no way to make a good journal bearing and other 
cylindrical surfaces,except by grinding. Such a machine 
must be perfect in its construction to answer the purpose. 
We find that these machines respond to all the require- 
ments. Verytruly yours, The Pratt & Whitney Co., 

. Pratt, Pres’t. 

We have just published a Treatise on the Construction 
and Useof pete arsal ¢ ree aaa. fully erae 
Sent by mail on receipt of P money order for $1. 


MACHINE "TOOLS 


—_-AND— 
IRON-WoREBING MACHINERY 


OF EHVERY DESCRIPTION. 
Boring & Turning J Mills, 
; 4 TRON PLANER, 


Driving Wheel Lathes, 
Hydrostatic Wheel Presses, —— - 
CAR AXLE LATHES, Upright Drill Presses, 
CAR WHEEL BORERS, SPECIAL PULLEY 
TURNING LATHES, 


SCREW MACHINES, 
Universal one Drilling Special Pulley Boring Ma- 
chines, &¢,, &C, 


NILES TOOL WORKS, 


EXAMILTon, meds, 











Illustrated Catalogue Mailed on Application. 

















MACHINIST 





HE PRATT 


Hartford, 
MANUFACTURE 

Renshaw’s Ratchet Drills, Nos. 1 and 3; 
Hand Drilling Machines for Blacksmiths; 
chines, single and multi-spindle, 


Western Agts., 


Jory 23,71887 


' & WHITNEY CO: 


Conn. 


Upright Self-Feeding 
Upright Drilling Ma- 
both those in which the spindles are without 
feed movement and tables are operated by hand or foot lever, and those in 
which the tables have provision for adjustment, and spindles are fed by hand 
lever, or by hand wheel, or automatically : 
also, Horizontal Drilling Ma- 
chines, single and multi-spindle. 

: : CHARLES H. BESLY & CO., 
Sa) 175 Lake St., Chicago, Ill., U.S. A. 








THE BILLINGS & SPENCER C0,, 





aa STEER De 
—— MANUFACTURERS OF —— 





BILLINGS” ‘rene 


HARTFORD, CT, 
U. S. A. 


WRENCHES, 


Drop Forged of Bar Steel. Three Sizes. A full line in Stock. 


DROP FORGINGS OF EVERY DESCRIPTION. 








WARNER & SWASEY, 


CLEVELAND, OHIO, 


IWIACHINE TOOLS 


For Tron and Brass Work. 
SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches. 


ILLUSTRATED CATALOGUE ON APPLICATION. 














NEW YORK, 96 Liberty St. PHILADELPHIA, 705 Arch Street, CHICAGO, 96 Luke St. 


JIB CRANES, 


ANY CAPACITY, 


FOR HAND OR POWER. 


Particulars on application. Full Specification and 
Tender promptly submitted on receipt of capacity, 
height from floor to support overhead and radius 
required. 














SoLE MAKERs, 
rr y x 
The Yale & Towne Mfe. Co. 
STAMFORD, CONNECTICUT. 
New York—Chicago—Philadelphia—Boston. Catalogues on application, 





JIB CRANE. 





ENGINE LATHES, SHAPERS & DRILLS. 


26-INCH BACK GEARED 


AND POWER FEED DBILL. 





20 in. U pright Drill 


HT hack cearca | LODGE, DAVIS & 60. 


30 and 
38 “ Power Feed| CINCINNATI, OHIO. 


Drills. 
Send For Prices, It Will Pay You. 


GOULD & EBERHARDT, E E. GARVIN & CO., 


139 & 141 Centre St., New York, | 


Manufacturers of 
Machinists’ 
Tools, | 


fackesing gs eae | 
Mach 





















Near Market St, Depot, 


NEWARK. N. J. 
EBERHARLT’S 


PATENT 


DRILL PRESS. 


iy peades, Hand 
sathes, &c. 
| 


The machine | 
shownin cut,ises- | 
peo jally designed | 
‘or job ding ,andis 
fitted up with one | 
or two spindles. 
Those with Sw | 
spindles have pul- | 
ley, with two sec- | 
tions, which gives | 
two speeds to 
each spindle. | 
Those fitted up| 
with one spindle 
have a cone pul-| 
ley with three 
sizes. The back 
Pm shaft has a cone 

o_ pulley with four 
sizes. 


EBERHARDT’S 


Patent 
GEAR CUTTER. 
Sizes, 18’, 25’, 36”, 


50", 60", 84". 








GEO. W.FIFIELD, 
F |E.NGINE LaTHES 
FROM 16 to 48 IN. SWING. 
on application. 
 lLowell, Mass., U. S. A. 


Cuts, Photographs and Prices furnished 





—Second Edition. of Hand-Book on 
the Teeth of Gears, much enlarged 


and improved. Now contains three 
Odontographs, a Bevel Gear Chart, the Normal Theory, Ete 
te, Price one dollar, post-paid. Gko, B, GRANT, 66 Beverly 


_KEY-SEATING 
MACHINES, 


and 20-in. Drills, 


A SPECIALTY. 





will save enough in 
days’use to pay first * 


ing Machines pnw Fa 


and Catalogue. 


W.P. DAVIS, 








no shop can afford ¢ do 
without one. We have 
now ready for prompt 
shipment patie Hap -Seat- 


Drills. Send for Photo, 


NORTH BLOOMFIELD, N. Y. 





00 CO WORCES [oi masa 





ENGINE LATHES, DRILLS, 





POND MACHINE 


> 
. 


SUCCESSORS TO 
DAVID W. POND. 






NEW DESIGNS, 
) QUICK DELIVERY 





POND MACHINE TOOL co. 


Worcester, Mass. 


GREAT VA RIETY. 


RADIAL 
DRILL, 








J.. M. 
W. B. FRANKLIN, Vicsr-Presipenr. 


J. B. Pieroe, Skorerary. 





ALLEN, Presipent. 





Yor Prices and Photographs Write 


Gur Key-Geating Machine THE G. A, GRAY co, 


sycamore 6 & Webster St, Cine!” fi, i 


Lathes, oa 


26 in. x2 in 


Planers, 2222 in a 


38 in. x36 in- 











STEEL CASTINGS, 


PRATT & LETCHWORTH, 


PROPRIETORS 


Buffalo Steel Foundry, 
BUFFALO, N. ¥. 











SHEET METAL GOODS, 
STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 205, and 207 CENTRE STBEET, NEW YORE. 





PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


DROP FORGINGS, 
—ETC. 


DROP HAMMERS. 





J.M. CARPENTER 


PAWTUCKET.R. I. 





pr sal 


—({— 


APS & DIE 





